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MEMOIRS OF THE GEOLOGICAL SURVEY OF INDIA. 


Vol. I. Pt. 1, 1866 (out of print) {price 1 Bo.): Coal and Iran of Talcbir.—Talohir 

Coal-field.—Gold yielding deposits of tipper Assam.—Gold from ShnA* 
gveen. Pt. 2, 1868 {out of print) ( price 2 Rs.): Geological structure of a 
portion of Khasi Hills.—Geological structure of Nilgiri Hills (Madras). 
Pt. 3, 1869.(oaf of print) {price 2 Rs.): Geological structure and physical 
features of districts of Bankura, Midnapore and Orissa.—Laterite of 
Orissa.—Fossil fish-teeth of genus Ceratodm from Malodi, south of 
Nagpur. 

Vol. II. Pt. 1,1859 {out of print) {price 2 Ks.): Vindliyan rocks, and their associates 

in Bundelkhand. Pt. 2, 1860 {out of print ) {price 3 Rs.): Geological 
structure of central portion of Nerbudda District.—Tertiary and alluvial 
deposits of central portion of Nerbudda Valley.—Geological relations 
and probable age of systems of rocks in Central India and Bengal. 

Vol. III. Pt. 1, 1861 (out of print) {price 3 Rs.): Raniganj Coal-field.—Additional 

remarks on systems of rocks in Central India and Bengal.—Indian 
Mineral Statistics, I. Coal. Pt. 2, 1864 ( out of print) {price 2 Rs.): 
Sub-Himalayan Ranges between Ganges and Ravi. 

Vol. IV. Pt. 1, 1862 {out of print) {price 2 Rs.): Cretaceous Rocks of Trichinopoly 

District, Madras. Pt. 2, 1864 (out of print) ( price 2 Rs.): District of 
Trichonopolv, Salem, etc. Pt. 15. 1866 ( out of print) ( price 1 Ro.): Coal 
of Assam, etc. 

Vol. Vi Pt. 1, 1866 (out of print) (price '3 Rs.): Sections across N.-W. Himalaya* 

from Sutlej to Indus—Gypsum of Spiti. Pt. 2, 1866 (out of print) ( price 

1 Re.): Geology of Bombay. Pt. 3, 1866 (out of print) (price 1 Re.): 
Jheria Coal-field—Goological Observations on Western Tibet. 

Vol. VI. Pt. 1,1867 {cut of print) ( price 8 As.); Neighbourhood of Nynyan, etc., in 

Sind.—Geology of portion of Cuteh. Pt. 2, 1867, Rep. 1908 and 1921 
(price 2 Rs.): Bokaro Cos 1-field.—Ramgarh Coal-field. Traps of Western 
and Central India. Pt. 3, 1869 (price 2 Rs. 8 As.): Tapti and Nerbudda 
Valleys.—Frog-bods in Bombay.— Oxyglossus pusillns . 

Vol. VII. Pt. 1, 1869 {price 3 Rs.); Vindliyan series—Mineral Statistics; Coal.— 

Shillong plateau. Pt. 2, 1870 (out of print) (price 1 Re.): Karharbari 
Coal-field.- Deogbar Coal-field. Pt. 3, 1871 (out of print) (price i Re.): 
Aden water-supply.—Kuranpura Coal-fields. 

Vol. VIII. Pt. 1, 1872 (price 4 Rs.): Kadapah and Karnal Formations in Madras 
Presidency. Pt. 2,187? (out of print) (price J Ro.): Itkkuri Coal-field.-- 
Daltonganj Coal-field.—Chope Coal-field. 

Vol. IX. Pt. 1, 1872 (price 4 Rs.) : geology of Kutch. Pt. 2, 1872 (price J Re.), 

Geology of Nagpur.—Geology of Sirban Hill.—Carboniferous Ammo- 
nites. 

Vol. X. Pt. 1,1873 (price 3 Rs.): Geology of Madras.—Satpura Coal-basin. Pt. 2, 

1873 (out of print) (price 2 Kh.) : Geology of Pegu. 

Vol. XI. Pt. 1,1874 (price 2 Rs.): Geology of Darjiling and Western Dooars. Pt. 2', 

1876 ( price 3 Rs.); Salt-region of Kohat. Trans-Indus. 

Vol. "XII . Pt. 1, 1876 (price 3 Rs.): South Mahrktta Country. Pt. 2, 1876 (price 

2 Rs.): Coal-fields of NAga Hills. 

Vol. XIII. Pt. 1, 1877 (price 2 Re. 8 As.): Wardha Valley Coal-field. Pt. 2, 1877 
(price 2 Rs. 8 As.); Geology of Rijmabil Hills. 



Voi* XIV. 1878 (price 5 Re.); Geology Of Salt-range iu Punjab. 

Vot. XV. Ft. 1, 1878 (out <rf print) (price 2 Rs. 8 Aa.): Aurunga and Hut fir Coal-fields 

(Palamow). Ft. 2, 1880 (price 2 Its. 8 As .): Uamkola and Tatapaui 
Coal-fields (Sirguja). 

Vol. XVI. Pt. 1, 1879, Rep. 1930 (price 3 Rs.): Geology of Eastern Coast from Lat, 

15" to Maaulipatam. Pt. 2, 1880, Rep. 1930 (price 2 Rs.); N chore 

Portion of G'amatio. Pt. 3,1880, Rop. 1930 (price 2 Rs. 10 As.): Coastal 
Region of Godavari District. 

Voii. XVII. Pt. 1, 1879 (price 3 Rs.): Geology of Western Sind. Pt. 2, 1880 (price 

2 Rs.): Trans-Indus extension of Punjab salt-range. 

Vol. ■ XVIII. Pt. 1, 1881, Rep. 1033 (price 5 Rs. 8 As.): Southern Afghanistan. Pt. 2, 
1881, Rep, 1934 (price 3 Rs. 8 As.): Manbhum and Singhbhum. Pt. 3,, 
1881, Rep. 1930 (price 3 Rs. 14 As.): Pranhita-Godavari Valley. 

Vol. XIX. Pt. 1, 1882 (price 2 Its.): Caohar Earthquake of 1869. Pt. 2, 1882 (out of 

print) (price 1 Re.): Thermal Springs of India. Pt. 3, 1883 (price 1 Re.): 
Catalogue of Indian Earthquakes. Pt. 4. 1883 (out of print) (price 1 Re.): 
Geology of parts of Manipur and Naga Hills. 

Vol. XX. Pt. 1, 1883 ( out of print) (price 2 Rs. 8 As.): Geology of Madura and Tinne- 

volly. Pt. 2, 1883 (out of print) (price 2 Rs. 8 As.): Geological notes on 
Hills in neighbourhood of Sind and Punjab Frontier between Quetta 
and Dera Ghazi Khan. 

Vol. XXI. Pt. 1, 1884 (out of print) (price 2 Rs.): Geology of Lowor Narbada Valley 

rt. 2, Rep. 1933, 1884 (price 2 Rs. 10 As.): Geology of Kathiawar. 
Pt. 3, 1885, Rep. 1926 (price 6 Us. 14 As.): Coal-fields of South Rowah. 
Pt. 4,1886, Rep. 1933 (price 3 Rs. 2 As.); Volcanoes of Barren Island and 
Narcondam. 

Vol. XXII. 1883 (otd of print) (price 5 Its.) Geology of Kashmir, Chamba and Khagan. 

Vol. XXIII. 1891 (price 5 Rs.): Geology of Central Himalayas. 

Vol. XXT V. Pt. 1, 1887 (out of print) (price 1 Ro. 8 As.): Southern Coal-fields of Satpura 
Gondwdna basin. Pt. 2, 1890 (out of print) (price 2 Rs. 1 As.): Geology 
of Snb-llimalaya of Garhwal and Kuniaon. Pt. 3, 1890 (out of print) 
(price 1 Re. 4 As.): Geology of South Malabar, between Beyporo and 
Ponanni Rivera. 

Vol. XXV. 1895 (out of print) (price 5 Rs.): Geology of Bellary District, Madras 

Presidency. 

Vol. XXVI. 1880 (out of print) (price 6 Its.): Geology of Hazara. 

Vol. XXVII. Pt. 1, 1895 (eat of print) ( -price 1 Re.): Marine Fossils from Miocene of 

Upper Burma. Pt. 2, 1897 (out of print) (price 4 Its.): Petroleum in 
Burma and its technical exploitation. 

Vol. XXVIII. J*t. 1, 1898 (out of print) (price 2 Rs.): Geological fit nature of Chitichnn 

region.—Allahbund in north-west of Rann of Kuchh.—Geology of parts 
of Myingyan, Magwe and Pabokku Districts, BurmaGeology of Mikir 
HiUs in Assam.—Geology of Tiruh and Bazar Valley, ft. 2, 1900 (price 
3 Rs.): Chamockite Series, group of Archa-an Hypersthenic Rocks in 

. . Peninsular India. 

Vql. XXIX. 1900 (price & Rs.): Earthquake of 12th June 1897. 

Vol. XXX. Pt. 1, 1900 (price 2 Rs.): Aftershocks of Gres* Earthquake of 12th Juno 

1897. Pt. 2, 1900 (price 1 Re.): Geol gy of neighbourhood of Salem. 
Madras Presidency. Pt. 3, 1901 (price 1 Re.): Sivanialni Series of' 1 '" 
ElseoUte-Syenitcs and Corundum Syenites. Pt. 4, 1901 (price 1 Re.); 
y ' ■ / Geological Congress of Paris. 

Pt. I, 1901 (out of print) (price 2 Rs.): Geology of Son Valley in Rewah 
State and parts of Jabalpur and Miraupur. Pt-. 2, 1901 (out pf print) - 
(price Rs. 3): Baluchistan Desert and part of Eastern Persia. Pt. 3, 

\ 1901 (prke l Re.) : Periodites, Serpentines, etc., from Ladakh. 
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XXXII. Pt. 1, .1901 (price I Re.): Recent Artesian Experiments in India. Pt. 2, 
1901 (price 2 Ra.): Rampur Coal-field. Pt. 3, 1902 (price 3 Re.); 

“ Exotic Blocks ” of Maila Johar in Bhot. Mahals of Kumaon, , Pt. 4, , 
1904 (out of print) (price 3 Rs.): Jammu Coal-fields. 

XXXI11. Pt. 1, 1901 (price 8 Rs.): Kolar Cold-field. Pt. 2, 1901 (price 2 Its.): Art. 

1: Gold-fields of Wainiid. Art. 2 : Auriferous Quartzites of Parhadieh, 
Chota Nagpur. Art. 3; Auriferous localities in North Coimbatore. 
Pt. 3,1902 (price 1 Ro.): Geology of Kalahandi State, Central Provinces. 

XXXIV. Pt. 1, 1901 (price 1 Ro.): Peculiar form of altered Periodite in Mysore 
State. Pt. 2, 1902 (out of print) (price 3 Rs.): Mica deposes of India. 
Pt. 3, 1903 (price 1 lie.): Sandhills of Clifton near Karachi. Pt. 4, 1908 
((/fit of print) (price 4 Rs.): Geology of Persian Gulf and adjoining portions 
of Persia and Arabia. 

XXXV. Pt. 1, 1902 (out of print) (price 2 Rs.): Geology of Western Rnjputana. 

Pt. 2, 1903 (price l Re.): Aftershocks of Groat Earthquake of 12th June 
1897. Pt. 3, 1904, Rep. 1934 (price 1 Ro. 14 As.): Seismic phenomena in 
British India, and their connection with its Geology. Pt. 4, 1911 (price 
' 1 Ro.): Geology of Andaman Islands, with reference to Nicobars. 

XXXVI. Pt. 1, 1904 ( out of print) (price 4 Rs.): Goology of Spiti. Pt. 2, 1907 
„ (price 3 Rs.): Geology of Provinces of Tsang and 0 in Central Tibet. 
Pi. 3, 1912 (price 3 Rs.): Trias of tho Himalayas. 

XXXVII. 1909 (price of complete volume 8 Rs.): Manganese Ore Deposits of India : 

Pt. 1 (out of print) (price 3 Rs.), Introduction of Mineralogy; Pt. 2 
(out of print) ( price 3 Rs.). Goology; Pt. 3 (wit of print) (price 3 Rs.), 
Economics and Mining; Pt. 4 (out of print) (price 5 Rs.), Description 
of Deposits. 

XXXVIII. 1910 (out of print) (price 5 Rs.): Kangra Earthquake of 4th April 1905. 

XXXIX. Pt. 1, 1911 (price 2 Rs.); Geology of Northern Afghanistan. Pt. 2, 1913 
(out of print) (price 3 Rs.): Goology of Northern Whan States. 

XL. Pt. 1, 1912 (out of print) ( price 5 Rs.): Oil-fields of Burma. Pt. 2, 1914. 
(price 3 Rs.): Petroleum Occurrences of Assam and Bengal. Pt. 3, 
1920 (price 5 Rs.): Petroleum in tho Punjab and North-West Frontier 
Province. 

XLJ. Pt. 1, 1913, Rep. 1922 (price 5 R,s.): Coal-fields of .India. Pt. 2. 19H 
(price 3 Rs.): Geology and Coal ltosources of Korea State, Central 
Provinces.. 

XL1I Tt. 1, 1014 (price 3 Rs.): Burma Earthquakes of May 1912. Pt. 2. 1917 
(price 3 Rs.): Tho structure of tho Himalayas and tho Gungetic Plain. 

XUH Pt. 1, 1913 (out of print) (price 2 Rs.): Indian Geological Terminology. 

Pt. 2, 1916 (price 1 Ro.): Catalogue of MetooriteB in tho collection of 
tho Geological Survey of India, Calcutta. 

XLIV Pt. 1, 1921 ( price 5 Rs.): Geology of Idar Stato. Pt. 2, 1923 (price 6 Rs. 
8 As.): Goology and Ore Deposits of Tavoy. 

XLV Pt. 1, 1917 (out of print) (price 3 Rs.): Geology of North Eastern Rajputana 
nnd Adjacent Districts. Pt. 2, 1922 (price 3 Rs.): Gwalior and Vindhyan 
Systems in South-Eastern Rajputana. 

XLVI. Pfc. 1, 1920 (price 3 Rs.): Srimangal Earthquake of 8th July 1918. Pt. 2, 
1926 (price 2 Rs.): Tho Cutch (Kachh) Earthquake of 16th Juno 1819 
with a revision of the Great Earthquake of 12th Juno 1897. 

XLVII. Pt. 1, 1920 (price 3 Rs.): Minos and Mineral Resources of Yunnan. Pt. 2» 
1923 ( price 4 Rs.): Tho Alkaline Lakes and the Soda Industry of Sind. 

XLVI1I. Pt. 1, 1922 (price 6 Rs.) s Geological Notes on, Mesopotamia with special 
references to Occurrences of Petroleum. Pt. 2, 1925 (price 3 Rs. 12 As.); 
Goology of Parts of the Persian Provinces of Pars, Kerman and Laristan. 
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VOL. XLIX. Pt. 1, 1923 (price 5 Ra. 3 As.): Tito Bauxite and Aluminous Latorite occur¬ 
rences of India. Pt. 2, 1928 (pries 7 Rs. 12 As.): The Former Glaciation 
of the East Lidar Vulloy, Kashmir. 

Vol. L. Pt. 1, 1925 (price 5 Ra. 6 As.); Descriptions of Mollusea from the lost 

Eoceno Tortiary Formation of North-Western India: Cephalopoda, 
Opisthohrauchiata, Siphonostomata. Pt. 2, 1928 (price 6 Rs. 10 As): 
Descriptions of Mollusea from the Post-Eocene Tertiary Formation of 
North-Western India: Gastropoda (in part) and Lamollibranchiata. 

Vol. LT. Pt. 1, 1920 (price 2 Its. 8 As.): Indian Geological Terminology. Pt. 2, 

1928 (price 7 Its. 0 As.): The Geology of Poonch Stato (Kashmir) and 
Adjacent Portions of the Punjab. • 

Vol. LI I. Pt. 1, 1925 (price 7 Rs. 8 As.): On the Geological Structure of the Karan- 

pura Coal-fields, Bihar and Orissa. Pt. 2, 1929 (price 5 Rs. 8 As.): The 
Aluminous Refractory Materials: Kyanito, Sillimanite and Corundum 
in Northern India. 

Vol. LIIT. 1928 ( price 4 Rs.): The Structure and Correlation of the Simla Rocks. 

Vol. LIV. 1929 (price 12' Rs. 4 As.): The Geology of North Singhblium including 

Parts of Ranchi and Manbhum Districts. 

Vol. LV. Pt. 1, 1930 ( price 6 Its. 2 As.): The Geology of the Mergui District. Pt. 2, 

1933 (price 5 Rs. 4 As.): The Geology of the part of tho Attock District 
west of Longitude 72° 45' E. 

Vol. LVT. 1930 ( price 8 Rs. 12 As.); The Jharia Coal-field. 

Vol. LVII. 1931 (price 9 Rs. 4 As.); Tho Natural History of Indian Coal. 

Vol. LVIIT. 1931 (price (j Rs.); Tho Gondwana System and Related Formations. 

Vol. LIX. 1934 (price 8 lls. 4 As.); Tho Lower Gondwana Coal-fields of India. 

Vol. LXI. 1932 ( price 13 Rs. 0 As.): Tho Geology and Coal Resources of tho Kaniganj 

Coal-iield. 

Vol. LXU. Pt. I, 1933 (price 4 Rs. 2 As.): The Pyu Earthquake of December 3rd and 

4th, 1930. Pt. 2, 1933 (price 5 Rs. 4 As.): Vindhyan Sedimentation in 
tho Son Valley, Mirzapur District. 

Vol. LXIJI. Pt, l, 1933 (price 7 Its. 8 As.): Tho Geology of Sirohi Stato, Rajputwa. 

" Pt. 2, 1934 ( price 7 Rs. 10 As.): Tho Iron Ore Deposits of Bihar and 

Orissa. 

Vol. LXIVV Pt. 1, 1933 (price 3 Rs. 14 As.): Barytes in tho Ceded Districts of the 
Madras Presidency ; with notes on its occurrences in other parts of 
India. l*t. 2, 1934 (price 3 Its. 8 As.): Asbestos in tho Coded Districts 
of the Madras Presidency : with notes on its occurrence in other parts of 
India. 

Vol. LXV. Pt. 1, 1934 (price 4 Rs. 0 As.) : The Dubri Earthquake of 3rd July 1930. 

Pt. 2, 1934 ( price 4 Rs. 12 As.): Tho Geology of Contra! Mowar, 

Vol. LXV I. Pt. 1, 1935 (price 0 Rs. 8 As.): The Natural Gas Rosources of Burma. 

Pt. 2 (in the Press) : Ueology of the Northern Slopes of tho Satpuras 
between the Morand and Shor Rivers. 

Vol. LXVII. Pt. 1, 1934 (price 3 Rs.): Tho Baluchistan Earthquakes of August 25th 

and 27 th, 1931. 

Vol. LX VIII. Pt. 1,1936 (price 7 Rs. 12 As.): Tho Geology of South-eastern Mewar, 
Rajputana. Pt. 2, 1936, (price 4 Rs. 12 As.): The Tertiary Igneous 
Rocks of the Pakokku Disuict and tho Kalingyi Township of tho Lower 
Ohindwin District, Burma, with special reference to the Determination 
of tho Felspars by tho Kudo roll Method. 

Vol, LXIX. Pt. l,(in the Press): The Mineral Deposits of Eastern Singhbhum and 
Surrounding Aroas. 

Vol. LXX. An Attempt at the Correlation of the Ancient Schistose Formations of 
Peninsular India s Part I (in the Press). Part II (in the Press). 

Contents and Index to Memoirs, Yols. L-LIV (1932), price 6 Rs. 4 As. 
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PALEONTOLOGIA INDICA. 


(See, I, III, V, VI, VHI).-CRETACEOUS FAUNA OF SOUTHERN INDIA, by 
F. STOLICZKA, except Vot. I, Pt. I, by H. V, BLANFORD. 

Sbb. I & III.—Vol. I. The Cephalopoda (1861-68), pp. 216, pk 84 (6 doable) (out of 

print). 

V* Voh, II.—The Gastropoda (1867-68), pp. xiii, 800, pis, 28 (out of print). 

VI.—Vot. III. The Pelocypoda (1870-71), pp. xxii, 637, pis. 60. 

VIII.— Vol. IV. The Brachiopoda, Ciliopoda Echinodermata, Corals, ©te. (1872* 
73), pp. v, 202, pis. 29. 


(Ser. II, XI, XII.)—THE FOSSIL FLORA OF THE GONDWANA SYSTEM, by O. 
FEISTMANTEL, except Vot. I, Pt. 1, by T. OLDHAM and J. MORRIS. 

Vol. I, pp. xviii, 233, pis. 72, 1863-70. Pfc. 1 (out of print ): Rajmahal Group, RAjmahAl 
Hill. Pt. 2: The same (continued). Pt, 3: Plauts from Golapilu. Pt. 
4: Outliers on the Madras Coast. 

Vot. II, pp. xli, 118, pis. 26, 1876-78. Pt. 1: Jurassio Flora of Kaeh. Pt. 2: Flora of the 
Jabalpur group. 

Vol. Ill, pp. xi, 04+149, pis. 80 (9 double) (I-XXXI+IA-XLV1IA). 1879-81. Pt. 1 : 

The Flora of the Talehir-Karharbari beds. Pt,. 2: The Flora of the 
Damuda and Panehot Divisions. Pt. 3: The same (cmcluded). 

Vot. IV, pp. xxvi, 25+66, pis. 38 (2 double) (I-XXI+IA-XIVA). Pt. 1 (1882) (out of print ): 

Fossil Flora of the South llewah Gondwana basin. Pt. 2 (1886): Fossil 
Flora of some of the coal-fields in Western Bengal. 


Vot. I, (1873-76). 
Vot. II, pt. 1 (1893). 
Vot. II, pt. 2 (1900). 
Vot. Ill, pt. 1 (1900). 
Vol. III, pt. 2 (1903). 


(Ser. IX.)-JURA8SIC FAUNA OF KUTCH. 

The Cephalopoda, pp. i, 247, pis. 60 (6 double), by W. Waagen. 

The Eohinoidea of Kaeh, pp. 12, pis. 2, by J. W. Gregory (out of print). 
The Corals, pp. 196, 1-IX, pis. 26, by J, W. Gregory. 

The Brachiopoda, pp. 87, pis. 15, by F. L. Kttchin. 

Lamollibranchiata: Genus Trigonia, pp. 122, pis. 10, by F. L. Kttchin. 


(Ser. IV.)—INDIAN PRE-TERTIARY VERTEBRATA. 

Vot. 1, pp. vi, 137, pis. 26. 1865-85. Pt. 1 (1865): The Vertebrate Fossils from the Panchet 
rocks, by T. H. Huxley. Ft. 2 (1878): The Vertebrate Fossils of the 
Kota-Maleri Group, by Sir P. »E M. Grey Eobrton, L. C. MiaLL 
and W. T. Blanforp. Pt. 3 (1870): Reptilia and Batraohia, by 
R. Lydekker. Pt. 4 (1885) (out of print) : The Labyiinthodont from the 1 
Bijori group, by R. Lydekxeb. Pt. 5 (1885) (ouf of print) : The Reptilia 
and Amphibia of the Maloti and Denwa groups, by R. Lydekker. 

- 0 

(See. X.)-INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA, by R. 

LYDEKKER, except Vot. I, Pt. 1, by R. B. FOOTE. 

Vot. 1 pp. xxx, 300, pis. 60. 1874-80. Pt. 1; Rhinoceros deccanensis. Pt. 2: Molar teeth 
and other remains of Mammalia. Pt. 3: Crania of Ruminants. Pt. 4t: 
Supplement to Pt. 3. Pt. 5: Siwalik and Narbada Prbbosodk ;. - ' '■ 
Vot. II, pp. xv, 363, pis. 46. 1881-84. Pt. 1; Siwalik Rhinooerotidss. Pt. 2: SupnleBWDt; ., 
to Siwalik and Narbada Proboacidia. Pt. 3: Siwalik and Narbada 
Equidse. Pt. 4: Siwalik Camelopardalide. Ft. 5 : SiWatik Setenqdont 
Suina, etc. Pt. 6: Siwalik and Narbada Carnivora. 
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Voii. lit, pp. xnv, 284, pig. 38. 1 884-88. Pt. 1 (mil of print) : Additional Siwalik Perissodac- 
tyla and Proboscidia. PL 2 (out of print) : Siwalik and Narbada 
Bnnodont Suina. Pt. 3 (out of print): Redouts anil now Ruminants 
from the Siwaliks. Pt. 4 (out of print) : Siwalik Birds. Pi. fl (out of 
print): Mostodon Teeth from Perim Island. Pt. 8 (ont of print) : 
Siwalik and Narbada Clnlonia. Pt. 7 (mil of print): Siwalik Crocodilia, 
Lacortilia and Ophidia. Pt. 8 (out of print): Tertiary Pishes. 

Vot. IV, pt. 1 (out of print), 1886, pp. 18, pis. 6. Siwalik Mammalia (Supplement). 

Vot. IV, pt. 2 (out of print), 1886, pp. 40 (19-68), pig. 5 (vii-xi). The Fauna of the 1\ anvil 
caves (and addendum to pt. 1). 

VOL. IV, J»t. 3 (out of print), 1887, pp. 7 (69-66), pis. 2 (xii-xiii). Eocene Cholonia from the 
Salt-range. 

(Sbb. VII, XIV.)—TERTIARY AND UPPER CRETACEOUS FAUNA OF WESTERN 
INDIA, by P. MARTIN DUNCAN ami W. PEROEY SLA HE N, wvyuf Pt. 1, to, p. 
STOLICZKA. 

Vox,. I, pp, 16-f 110 f382+91 -599, pis. G-+ 28 1-58+13-104. 1871-85. Pt. 1 (out of print) : 

Tertiary Crabs from Sind and Each. Pt. 1 (new 2): Sind Fossil Corals 
and Alcyonaria; by P. Martin Duncan. Pt. 3: The Fossil Eohinoidea 
of Sind: Fan. 1, The, Cardita beaumonti beds; Fa*. 2, The Ennihot 
Serios in Western Sind : Fa*. 2, The Khirthar Kories ; Vos. •/, The Nari 
(Oligocene) Series; Fan. 5, Tho (laj (Miocene) Serins : Fan. ti. The AI ale ran 
(Pliocene) Series; by Duncan and S laden. Pt. 4 : The Fossil R chi noidea 
of Kach and Ratty war; by Duncan, Sin den and BJanfnrd. 


(Seb, Xiri.)— SALT-RANGE FOSSILS, by WILLIAM WAAGEN, Pir.D. 

Productua-Limestono Group: Vol. I pt. 1 (1879). Pisces, Cephalopoda, pp. 72, pis. 6. 

„ 2 (1880). Gastropoda and supplement to pt. 1, pp. ] 11 
(73-183), pis. 10 (1 double), (vii-xvi). 

„ 3 (1881). Peleeypoda, pp. 144 (185-328), pis. 8, 
(xvii-xxiv). 

„ 4 (1882-85). Braehiopoda, pp. 442 (329-770), pis. 
62 (xxv-lxxxvi). 

„ 6 (1885). Brj-ozoa-Annnlida'-Echiiiodrrmata, pp. 64 
(771-834), pis. 10 (Ixxxvii-xevi), 

„ 6 (1886). Cudonteratu, pp. 90 (835-924), ids. 20 
(xtvii-exvi). 

„ 7 (1887). Cudenloratu, Protozoa, pp. 71 (925-998), 
pis. 12 (cxvii-cxxviii). 

Fossils from the Ceratite Formation: Vol. 11, pt. I (1895). Pisces-Amnionoidea, m». 324, 
pis. 40 (out of print). 

Geological Results : Vol. IV, pt. 1 (1889), pp. 1-88, pis. 4 (out »f print). 

» i, „ ., 2 (1891), pp. 89-242, pis. 8 (out of print). 


(Ser. XV.)—HIMALAYAN FOSSILS. 

Upper-triaasic and liasstc faunae of the exotic blocks of Malla dollar in the if hot Mahals of 
Kumaon : Vol. I, pt. 1 (1908), pp. 100, pis. 16 (1 double), by Dr. C. Dinner. 

Anthracolithic Fossils of Kashmir and Spiti: Vol. I, pt. 2 (1899), pp. 9<>, pis. 8, by l)r. C. Dinner • 

The Permocarboniforous Fauna of Chitichun No. 1 : Vol. J, pt. 3 (1897), pp. 105, pis. 13, by 
Dr. C. Diener. 

The Permian Fossils of the Productus Shales of Kumaon and Uurhwnl : Vol. 1, pt. 4 (1897), 
pp. 64, pis. 6 , by Dr. C. Diener. 

The Permian Fossils of tho Central Himalayas : Vol. I, pt. 5 (1903). pp. 201, pis. 10, by J)r. C. 
Diener. 

Tho Cephalopoda of the Lower Trias: Vol. II, pt. 1 (1897), pp. 182, pis. 23, by Dr. C. Dic.uor. 

The Cephalopoda of the Muschelkalk : Vol. II, pt. 2 (1895). pp. 118, pis. 31, by Dr. C. Diener. 

Upper Triassic Cephalopoda Faunse of the Himalaya : Vol. ill, pt. 1 (1899), pp. 157, pis, 22, by 
Dr. E. von Mojsisovics. 

Tjrias Bftehlopoda and Lamollibranchiata: Vol. Ill, pt. 2 (1899), pp. 76. pis. 12 (2 double), 
by Alexander Bittner. 
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The Fauna of the Spiti Shales : Vol. IV. Cepphalopoda : Fasc. 1 (1003), pp* 132, pis. 18; Fkso 
2 (1910), Pp. 133-306, pis. 47 (2 double); Faso: 3 (1910), pp. 307-395, pis. 32; by Dr. V. 
Ulilig. Lainellibranchiata and Gastropoda: Fasc. 4 (1013), pp, 397-456, pis. 7; by Dr. 
K. Holdhaus. Additional Notes on the Fauna of the Spiti Shales: Fasc. 5 (1914), pp* 
457-511, pis. 4 ; by Miss Paula Stoiget*, Fli.D. 

The Fauna of the Tropites-Limestono of Byans : Vol. V, Memoir No. 1 (1006), pp. 201, pis. 17 
(1 double), by Dr. C. Dioner. 

The Fauna of the Himalayan Muschelkalk: Vol. V, Memoir No. 2 (1907), pp. 140, pla. 17 (2 
double), by Dr. C. Diener. * . . 

Ladinie, Oarnic, and Noric faunae of Spiti: Vol. V, Memoir No. 3 (1908), pp. 157, pis. 24 (3 double) - 
by Dr. C. Dienor. 

lower Triassic Cephalopoda from Spiti, Malle Johar and Byans : Vol. VI, Memoir No. 1 (1909), 
pp. 186, pis. 31, by Drs. A. von Kraft and C. Diener. 

The Fauna of the Trauraatocrinus Liinostono of Painkhanda: Vol. VT, Memoir No. 2 (1909)* 
pp. 39, pis. 5, by Dr. C. Dienor. 

The, Cambrian’Fossils of Spiti: Vol. YTT, Memoir No. 1 (1910), pp. 70, pla. 6, by F. R. C. Rood. 

Ordovician and Silurian fossils from the Central Himalayas: Vol. VII, Memoir No. 2 (1912), 
pp. 168, pis. 20, by F. R. 0. Reod. 

I 


(Ser. XVI.)—BALUCHISTAN FOSSILS, by FRITZ NOETLINO, Ph.D., F.G.S. 

The Fauna of the Kellaways of Mazar Drik: Vol. 1, pt. 1 (1895), pp. 22, pis. 13 (out of print.) 

The Fauna of the (Neocomian) Beleinnifo Bods : Vol. I. pt. 2 (1897), pp. 0, pis. 2 (out of print). 
The Fauna of the Upper Cretaceous (Maestrichtion) Bods of the Mari Hills : Vol. I, pt.. 3 (1897), 
pp. 79, pla. 23 (out of print). 

The price fixed for these publications is four annas per single plate, with a minimum charge 

of Re. 1. 


(NEW SERIES.) 

The Cambrian Fauna of the Eastern Salt-range : Vol. I, Memoir 1 (1899), pp. 14, pi. 1, by K. 
RedJich. Prico 1 Re. 

Notes on the Morphology of the Polocvpoda: Vol. I, Momoir 2 (1899), pp. 58, pis, 4, by Dr. Frits 
Noetling. Price 1 Re. 4 As. 

Fauna of the Mioceno Beds of Burma: Vol. t. Memoir 3 (1901), pp. 378, pis. 25, by Dr. Fritz 
Noetling. Prico 6 Rb. 4 As. (out of print). 

Observations sur quelques Plantes Fcssiles des Lowor Gondwanas: Vol. II, Memoir 1 (1902). 
pp. 39, pis. 7, by R. Zoillor. Prico 1 Ro. 12 As. 

Permo-Carboniferous Plants and Vertebrates from Kashmir: Vol. IT, Memoir No. 2 (1905), 
pp. 13, pis. 3, by A. C. Seward and Dr. A. Smith Woodward. Prico 1 Re. 

The Lower Palaeozoic Fossils of tlio Northern Shan States, Upper Burma : Vol. II, Memoir 
No. 3 (1906), pp. 154, pis. 8, by F. ll. C. Reed. Price 2 Rs, 

The Fauna of the Napong Beds or the ltluetic Beds of Upper Burma: Vol. II, Memoir No. 4 
(1908), pp. 88, pis. 9, by Miss M. Healey. Prico 2 Ra, 4 .As. 

Tho Devonian Faunas of the Northern Shan States: Vol. II, Memoir No. 5 (1908), pp. 183« 
pis. 20, by F. R. C. Reed. Price 5 Rs. 

The Mollusca of the Ranikot Series: Vol. ITT, Momoir No. 1 (1909), pp. xix, 83, pis. 8, by M. 
CosBinann and G. Pissarro. Introduction by E. W. Vredonburg. Price 2 Rs. 

The Brachiopoda of the Namyau Beds, Northern Shan States, Burma. Vol. Ill, Memoir No. 2 
(1917), pp. 264, pis. 21, by S. S. Buckman. Price 5 Rs. 4 As. 

On some Fish remains from the Beds of Dongargaon, Central Provinces: Vol. Ill, Memoir 
No. 3 (1908), pp. 6, pi. 1, by Dr. A. Smith Woodward. Prico 1 Ro. 

Antliracolithic Fossils of the Shan States : Vol. Ill, Momoir No. 4 (1911), pp. 74, pis. 7, by Dr. 
C. Diener. Price 1 Re. 12 As. (out of print). 

The Fossil Giraffidse of India: Vol. IV, Memoir No. 1 (1911), pp. 29, pis. 6, by Dr. G. F. Pilgrim. 
Price 1 Re. 4 As. 

The Vertebrate Fauna of tho Gaj Series in the Bugti Hills and the Punjab: Vol. IV, Memoir 
No. 2 (1912), pp. 83, pis. 30 and map, by Dr. G. E. Pilgrim. Price 8 Rs. 



Lower Gondwana Plants from the Golabgarh Pass, Kashmir : Vol. IV, Memoir No. 3 (1912), 
pp. 10, pis. 3, by A. C. Seward. Price 1 Re.' 

Mesozoic Plants from Afghanistan and Afghan-Turkistan: Vol. IV, Memoir No. 4 (1912), 
pp. 57, pis. 7, by A. C. Seward. Price 1 Ro. 12 As. 

Triassic Fauna of Kashmir: Vol. V, Memoir No. 1 (1913). pp. 133, pis. 13, by Dr. 0. Diener. 
Prico 3 Rs. 4 As. 

The Anthracolithio Fauna? of Kashmir, Kanaur and Spiti: Vol. V, Momoir No. 2 (1915), pp. 135, 
pis. 11^ by Dr. C. Dionor. Prico 2, Rs. 12 As. 

Le Cretac4 Ot F Eocene du Tibet Central: Vol. V, Memoir No. 3 (1916', pp, 52, tils. 16, by Prof. 
Henri Douvill6. Prico 4 Rs. 

Supplementary Memoir on Now Ordovician arid (Silurian fossils from the Northern Shan States 
Vol. VI, Memoir No. 1 (1915), pp. 98, pis. 12, by K. R C. Reed. Price 3 Rs. 

Devonian Fossils from Chitrul and the Pamirs,* Vo). VI, Memoir No. 2 (1922), pp. 136. pis. 16, 
by F. It. C. Rood. Prico 4 Rs. 

Ordovician and Silurian Fossils from Yunnan: Vol. VI, Memoir No. 3 (1917), up. 69, pis. 8, by 
F. R. C. Reed. Price 2 Rs. 

Uppor Carboniferous Fossils from Ohitral and the Pamirs: Vol. VI, Momoir No. 4 (1925), tip. 
134, pis. 10, by F. R. C. Reed. Price 9 Rs. 13 As. 

Indian Gondwana Plants. A Revision: Vol. VJI, Momoir No. I (1920), pp. 41, pis. 7, by A. C. 
Howard and B. Salmi. Price 1 Re. 12 As. 

The Lamellibranchiata of the Eocene of Burma : Vol. VJI, Momoir No. 2 (1923), pp. 24, pis. 7, 
by Dr. G. do P. Cotter. Prico 3 Rs. 10 As. 

A lloviow of the Conus Gisortia with descriptions of several species: Vol. VII, Momoir No. 3 
(1926), pp. 78, pis. 32, by 10. Vrodonbvrg. Prico 10 Its. 5 As. 

An incomplete skull of Dinothorium with notes on tho Indian forms ; Vol. VII, Momoir No. 4 
(1924), pp. 13, pis. 3, by R. VV. Palmer. Prico i Ro. 2 As. 

Contributions to tho Palaeontology of Assam : Vol. VIIT, Memoir No. 1 (1923), pp. 7t, pis. 4 by 
Erich Spongier. Prico 5 Rs. 

The Anthracothoiridaj of t»o Dora Bugli deposits in Baluchistan: Vol. VIIT, Momoir No. 2 
(1924), pp. 59, pis. 7, by O. Forster Cooper. Prico 4 Rs. 

Tho Perissodactyla of the Eocono of Burma: Vol. VIII, Momoir No. 3 (1925), pp. 28, pis. 2. 

• by Dr. G. E. Pilgrim. Prico 1 Ro. 9 As. 

The Fossil Suidm in India : Vol. VIII, Memoir No. 4 (1926). pp. 65, pis. 20, by Dr. G. K. Filerim. 
Price 11 Rs. 12 As. 

On tho Blake Collection of Ammonites from Kariih, India: Vol. IX, Memoir No. I (1924), 
pp. 29, by' L. F. Spatli. Prico 12 As. 

Revision of the Jurassic Cophalopod Fauna of Kuchh (Clutch): Vol. IX, Momoir No. 2. Part l 
(1927), pp. 71, pis. 1-7, price 4 Rs. 12 As.; Part, II (1928), pp. 73-J6J, pis. 8-19, price 7 Rs. 
14 As.: Part III (1928), pp. 163-278, pis. 20-47, prico 15 Rs. 4 As.; Part IV' (1931), pp. 
279-560, jds. 48-102, price 34 Rs. 12 As.: Part V (1931), pp. 351-658, pis. 103-124. price 
12 Rs. 14 As.; Part VI (1933), pp. i-vii, 659-945, pis. 125-130. price 13 Rs. 8 As.; by L. F. 
Spath. 

Palaeozoic and Mesozoic Fossils from Yunnan : Vol. X, Memoir No. I (1927), pp. 291, ids. 20, 
by F. R. 0. Rood. Price 20 Bs. 9 As. 

The Mollusca of the Ranikot Series (together with some species from the Cardita Boamnonti 
Bods): Vol. X, Momoir No. 2 (1927), pp. 31. pis. 4. by M. Cosemaun, and (5. Pisnrro, revised 
by the late Mr. E. Vrodenburg, with an introduction and editorial notes by Dr. G. de P. 
Cotter. Price 2 Rs. 6 As. 

Los Couches a Cardita Bonumonli: Vol. X, Memoir No. 3. Let, Conches a Cardita Beaumonti 
dans lo B6knichistiin : Fuse. 1 (1928), pp. 25, pis. 4, price 2 Rs. 12 As.; Les Couches h 
Cardita Beaumouti dans lo Sind : Fuse. II (1929), pp. 27-73, pis. 5-11, price 4 Rs. 8 As.; 
by Prof. Henri Douvillc. 

A Supplement to tho Mollusca of tho Ranikot Series: Vol. X, Memoir No. 4 (1928), pp. 75, 
pie. 9, by the lato E. W. Vrodenburg, edited with notes by Dr. (1. do P. Cotter. Price 
6 Rs. 12 As. 

Revisions of Indian Fossil Plants: Vol. XI. Couifcralos (a. Impressions and Incrustations): 
Part I (1928), pp. 49, pis. 6, price 3 Rs. 12 Ab. ; Cnniferalcs (b. Petrifactions): Part II 
(1931), pp. 51-124, pis. 7-15, price 7 Rs. 6 As.; by Prof. B. Salmi. 

The Fauna of the Agglomerate Slate Series of Kashmir: Vol. XII (1928), pp. 42, pis. 8, by 
the late H. S. Bion, with an Introductory Chapter by C. S. Middlemiss. Price 6 Rs. 8 As. 
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The Artiodactyla of the Eocene of Burma : Vol. XIII (1928), pp. 39, pis. 4, by Dr. G. E. Pilgrim. 
L*rico 3 Its. 12 As. 

A Hivapithecus Palate and other Primate Fossils from India: Vol. XIV (1927), pp. 24, pi. I, 
■by Dr. G. E. Pilgrim. Price 1 Ito. 8 As. 

Tim Fossil Fauna of tho Ramana Range and some Neighbouring Areas: Vol. XV, An Intro¬ 
ductory Note : Part. T (1930), pp. 15, pis. 1-4, price 1 Re. 4 As.; by Lt.Col. L. Jf. Davies, 
it.A., F.O.S. The Albian Eohinoidoa : Pari II (1930), pp. 17-23, pi. 4s, prico 12 As.; 
by Ethel I). Currie, B.Sc., Ph.D., F.G.S. The Brnchiopoda : Part III (1930), pp. 25-37, 
pis. 5-0, price 1 Ito. 4 As. ; by Holon Marguerite Muir-Wood, M.So., F.G.S. Lower Albian 
Gastropoda and Lamolbbrancbia : Part IV (1930), pp. 39-49, pi. 7, prico 14 As.; by L. R. 
(.‘ox, M.A., F.G.S. Tho Lower Cretaceous Ammonoidoa; with Notes on Albian Cephalo¬ 
poda from Hazara : Part V (1930), pp. 51 -00, pis. 8-9, prico 1 Re. 6 As.; by L. F. Spath, 
I).He., F.G.S. Tho Pakeocene Foraminiferu: Part VI (1930), pp. 67-79, pi, 10, prico 
M Ah.; by Lt.-Col. L. M. Davies, R.A., F.G.S. Tho Lower Eocono Corals: Part VII 
(1930), jjp. 81-128, pis. 11-16, prico 3 He. 14 As.; by J. W. Gregory, LL.D., D.So., F.R.S. 
Tho Molluscs of tho Hangu Shales: Tart VIII (1930), pp. 129-222, pis. 17-22, prico 4 Rs. 
14 As.; by L. It. Cox, M.A., F.G.S. 

Upper (Carboniferous Fossils from Tibet: Vol. XVI (1930), pp. 37, pis. 4, by F. R. C. Reed. 
Price 3 Rs. 6 As. 

New Fossils from tho Productus Limestones of tho Salt Range, with notos on other specios : 
Vol. XVI l (1931), pp 58, pis. 8, by V. R. C. Rood. Prico 5 Its. 6 As. 

Tho Fossil Carnivora of India : Vol. XVJJI (1932), pp. 232, pis. 10, by Dr. G. E. Pilgrim. Price 
13 Its. 12 As. 

Upper Carboniferous Fossils from Afghanistan : Vol. XIX (1931), pp. 39, pis. 4, by F. R. C. 
Reed. Prico 3 Its. 10 As. 

New Fossils from the Agglnmcratic .Slate of Kashmir: Vol. XX, Memoir No. 1 (1932), pp. 79, 
pis. 12, by F. R. C. Reed. Price 8 Rs. 4 As. 

llomoxylon rajmabalonsu, gen. ot sp. nov., a fossil ungiospermous wood, devoid of vessols 
from the Rajmahal Hills. Bohar: Vol. XX, Memoir No. 2 (1932), pp. 19, pis. 2, by Prof. 
B. Saluii. Prico 1 Ro. 12 As. 

A petrified WiUiiimaonia (VV. suwardiana, sp. nov.) from the Rajmahal Hills, India: Vol. XX. 
Memoir No. 3 (1932), pp. 19, pis. 3, by Prof. B. Hahni. Prico 2 Its. 2 As. 

Tho Jurassic and Cretaceous Ammonites and Belemnitcs of tho Attock District: Vol. XX. 
Memoir No. 4 (1934), pp. 39. pis. 6, by I,. F. Spath. Prico 4 Rs. 

The Tiiassie, Jurassic and Cretaceous Gastropoda and Laracliibnuichiata of tho Attock District, 
Vol. XX, Memoir No. 5 (1935), pp. 27, pis. 2, by L. R. Cox. Price 1 Re. 14 As. 

The Cretaceous Sanrischia and Ornithischia of the Central Provinces of India: Vol. XXI, 
Memoir No. I (1933), pp. 74, pis. 24, by Prof. Friedrich Baron von Huene and Dr. C. A. 
Mat Icy. 1’ricn 13 Its. 8 As. 

Cambrian and Ordovician Fossils from Kashmir : Vol. XXT, Memoir No. 2 (1934), pp. 38, pis. 2, 
by F. It. C. Reed. Price 2 Rs. 8 As. 

The Dbunr Pakcozoie. Faunas of tho Southern Shan States: Vol. XXI, Memoir No. 3 (1936), 
pp. 130, pis. 7, by F. Jt. (’. Reed. Price 7 Rs. 10 As. 

Fossil Alga* from the Uppermost Cretaceous beds (the Niniyur group) of tho Trichinopuly 
Distriri, H. India: Vol. XXT. Memoir No. 4 (1936), pp. 49, pis. 6, by Profs. L. Rama 
Rao and Julius Pia. Prico 4 Its. 10 As. 

Echinoidoa of tho Porsinn Gulf: Vol. XXII, Memoir No. I (1933), pp. 35, pis. 3, by E. L. G. 
Clegg. I'rico 2 Its. 8 As. 

Fossil Mollusea from {Southern Persia (Iran) and Bahrein Island: Vol. XXII, Memoir No. 2 
( in the Press), by L. It. Cox. 

On Bajoeian Ammonites and Bolemnites from Eastern Persia (Iran): Vol. XXII, Memoir 
No. 3 (in the Press), by L. F. Spath. 

A Permo-Carboniferous Fauna from South-West Persia (Iran): Vol. XXII, Memoir No. 6 
(in the Press), by J. A. Douglas. 

Some Fossils from the. Euiydesma and Conularia Beds (Punjubian) of the Salt Range: Vol. 
XXII I, Memoir No. 1 (in the Press), by F. It. 0. Iteed. 

Index to the Gcuora and Species described in the Palasontologia Indies, up to the year 1801. 
Price 1 Re. 
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garh and Mailog States, Punjab ..... 

Ivaira and Ahmedabad districts and Mubi Kantha States, 
Bombay ......... 

Southern Circle ......... 

Assam, Khasi and Jaintia .dills 

Garo Hills ......... 

Khasi Hills ......... 

Midnaporo and Bankura districts, Bengal, and JVlanbhum 
district, Bihar and Orissa ...... 

Bastar State, Central Provinces, and .leypore Kstato, Yi'/.aga- 
palam district, Madras ...... 
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DISPOSmoN LIST. 

D URING the period under report the oHirers of 1,1 in department 
were employed as follows : 

tiu fieri nterulenls. 

L)u. A. M. 1 1 IOUon Returned from the liehl on the 31st March, 

1035. Left [or Kashmir on the Kith 
May, 11)33. ami returned on the 15th 
June, 1035. Uontinued in charge of 
the Northern Circle till thc» 17th Sept- 
ember, 1035. Appointed to officiate 
as Director from the IHth September 
to the 7tli November, 1035, vice Sir 
Lewis L. Ifermor on leave preparatory to 
retirement, and confirmed, in that 
appointment, from the Sth November, 
1035. Investigated the correlation of the 
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Tertiary rocks along the north-east 
edge of the Pinj or and Nalagarh duns 
from the 26th September to the 13th 
October, 1935. 

Ur. C. S. Fox . . Left for field work in Assam on the 15th 

January, 1935, and returned on the 
14th April, 1935. Visited Nunidih- 
Jitpur colliery, Jliaria coalfield, 
between the 18th and 20th July, 1935. 
Inspected the Saranda Tunnel of the 
Bengal Nagpur Bailway on the 30th 
.July, 1935. Investigated the pro¬ 
blem of the drinking water supplies 
for the Fast Indian "Railway at Madlm- 
pur on the 23rd October, 1935. 
Visited the Kalaktambi mica mine near 
Kodarma on the 15th November, 1935. 
Continued in charge of the Southern 
Circle, till the 17th September, 1935, 
and thereafter placed in charge 
of the Northern Circle. Left for 
Assam on the 30th November, J935, 
and returned on the 28th December, 
1935. Investigated the danger of 
subsidence and flooding after under¬ 
ground fires, in seams NI and XII to 
the west of the Kari Jor, Jharia coal¬ 
field, on the 29tli December, 1935. 

!Mr. TC. JL. CL Cui«H . Left for Myitkyina on the 2nd January, 

1935, and returned to Rangoon on the 
7th January, 1935. Left for field work 
in Thayetmyo on the 8th January, 
1935, and returned to Rangoon on the 
21st February, 1935. Continued the 
large scale geological survey of the 
Mogok Stone Tract and left for the 
field on the 13th March, 1935, and 
returned to Yenangyaung on the 
22nd May, 1935. In addition to 
charge of the Burma Circle, took over 
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charge of the office of the Resident 
Government Geologist, Yenangyaung, 
from the 22nd April, 1935, vice 
Mr. E. J. Bradshaw on leave. Left 
Yenangyaung for Rangoon on the 

11th June, 1935, and returned to 

Yenangyaung on the 18th June, 

L935. Left Yenangyaung for Rangoon 
on the 20th August, 1925, and for 
Calcutta on the 22nd August, 1935. 
Left Calcutta on the 8th September, 
1935, and returned to Rangoon on the 
10th September, 1935, and to Yenang¬ 
yaung on the 15th September, 1935. 
Left. Yenangyaung for held work in 
Thayetniyo on the 1th November, 1936, 
and returned on the 17th Xovembei, 

1935. Loft Yenangyaung on the 
20th November, 1935, and returned on 
Hu*, same date. Made over charge, of 
the office of the Resident Government 
Geologist, Yenangyaung, to Mr. E. .1. 
Bradshaw on the LOth December, 1935. 
Left Yenangyaung on the 10th Deeem- 
ber, 1935, and returm d to Rangoon, 
on the 12t-h December, 1935. 

„ 1 adistant Superintendents. 

Mr. 11. Crooks hank . Granted combined leave out of India for b 

months and thirteen days, and availed 
himself of the same from the 3rd May, 
1935, from the field. Returned from 
leave and resumed duty on the. 17th 
November, 1935. Appointed Super¬ 
intendent from the 8th November, 
1935. Placed in cha.ge of the 
Southern Circle from the 17th Novem¬ 
ber, 1935, and left for held work in the 
Central Provinces and Madras on the 
2lst December, 1935. 
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Mb. E. J. Bradshaw Continued as Resident Government 

Geologist, Yenangyaung, and official 
member of the Advisory Board of the 
Yenangyaung and Singu oilfields 
till the 22nd April, 1936. Granted 
combined leave out of India for 7 
months and 16 days, from the 23rd 
April, 1936. On return from leave, 
attached to the Burma Circle and 
assumed charge of the duties of the Res¬ 
ident Government Geologist, Yenang¬ 
yaung, on the 10th December, 1935. 

Dr. A. L. Coitlson Returned from leave and resumed duty 

on the 28th June, 1936. . Appointed 
Curator of the Geological Museum and 
Laboratory from the 11th July to the 
17th September, 1935. Appointed to 
officiate as Superintendent from the 
18th September to the 7th November, 
1936, vice Dr. A. M. Heron officiating 
as Director, and from the 8th to the 
16th November, 1935, vice Mr. II. 
Crookshank on leave; placed in charge 
of the Southern Circle during that 
period. Attached to the Northern 
Circle for work in the North-West 
Frontier Province and South Wazir- 
istan. 

Mr. D. N. Wadta Continued to act as Palaeontologist 

till- the 6th March, 1935. Granted 
leave out of India on average pay for 
8 months from the 7th March, 1935. 
Returned from leave and resumed duty 
on the 11th November, 1935. 
Attached to the Northern Circle for 
work in Kashmir. 

Dr. J. A. Dunn . Returned from leave and resumed duty 

on the 15th September, 1935. 
Appointed Curator of the Geological 
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Mb. C. T. Barber 


Mr. E. R. Gee . 


Mr. W. D. West 


Dr. M. S. Klusijnan 


Mb. J. B. Auden 


Mr. V. P. Sondht 


Museum and Laboratory from the 18th 
September, 1935. Visited Kamptee 
in connection with the borehole water 
supply scheme between the 27th and 
29th' September, 1935. 

Retired from service from the 17th July, 
1935. 

Continued in charge of Office as Assistant 
Director. Appointed Paleontologist 
from the 7 th March to the 20th May, 
1935. Visited the Punjab Salt Range 
from the 27th September to the 15th 
October, 1935. 

Loft for field work in the Central Pro¬ 
vinces, Row a State and the Simla Hima¬ 
layas on the 1st February, 1935, and left 

* Simla for Quetta on the 7th June, 1935, 
to investigate the Quetta earthquake. 
Returned to Simla on the 6th July, 
1935, and to headquarters on the 14th 
July, 1935. Attached to the Southern 
and Northern Circles for work in the 
Central Provinces and the Simla Hima¬ 
layas respectively. 

Continued to act as Curator of the Geolo¬ 
gical Museum and Laboratory till the 
lOth July, 1935. Granted combined 
leave out of India for 1 year and 4 
months from the 11th July, 1935. 

Returned from the field on the 9th July, 
1935. Granted leave on average pay 
from the 14th October to the 12th 
November, 1935. Attached to the 
Northern Circle for work in the 
Mussoorie Himalayas. 

Returned to Rangoon on the Gth June, 
1935. Left for recess in Calcutta on 
the 11th June, 1935. Attached to the 
Burma Circle and left tor Rangoon to 
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continue the survey of the Southern 
Shan States on the 27th October, 1935. 
Left for the field on the 17th Novem¬ 
ber, 1935. 

Extra Assistant Superintendents. 

Dr. H. L. Chhibber . Returned to Rangoon from field work 

in the Myitkyina district oil the 9th 

January, 1935. Granted leave on 
medical certificate on half average 
pay for 2 months and 4 days combined 
with leave “ not due" for 1 month 
and 26 days from the 5bh March to 

the 4th July, 1935. Promoted to the 
grade of Assistant Superintendent from 
» the 1st April, 1935. Resigned the 

service from the 5th July, 1935. 

Dr. P. K. Ghosh . Returned from leave and resumed duty 

on the 17th February, 1935. Attached 

to the Southern Circle for work in 
Madras and in the Central Provinces. 
Left for the field on the 4th March, 
1935, and returned on the 3rd May, 
1935. Promoted to the grade of 
Assistant Superintendent from the 
1st April, 1935. From the 25th 
August to the 21st September, 1935, 
visited the occurrences of natural 
gas at Gogha, Kathiawar, and at Hajad, 
Broach and Panch Mahals district, and 
also investigated the limestone deposits 
of Surat district. Attached to the 
Southern Circle for work in the 
Central Provinces and in Madras and 
left for the field on the 27th November, 
1935. 

Dr. M. R. Sahni . Returned from the field to Rangoon on 

the 12th May, 1935. Promoted to the 
grade of Assistant Superintendent from 
the ist April, 1935. Transferred from 
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Mr. D. Bhattacftarji 


Mr. B. C. Gupta 


Mr. IT. M. Laiuki 


Rh. L. A. N. Tver 


Mr. P. N. Mukerjek 


Dr. A. K. Dey 


Mr. A. M. N. Ghosh 


Burma to India and left Rangoon for 
Calcutta, on the 16th May, 1935. 
Appointed Paleontologist from the 
21st May, 1935. 

Returned from the field on the 18th 
November, 1935. Attached to the 
Southern Circle for work in the Central 
Provinces, and left for the field on the 
13th November, 1935. 

Attached to the Southern Circle for work 
in the Central Provinces, and left for 
the field on the 25th November, 1935. 

Returned from the field on the 28th 
April, 1935. Granted leave on average 
pay for 1 month and 12 days from the 
J3th June to the 24 th July, 1935. 
Attached to the Northern Circle for 
work in the Punjab. Granted leave on 
average pay for l month and 13 days 
from the Utk November, 1935, with 
permission to aJlix the Christmas and 
New Year holidays. 

Returned from the field to Rangoon on 
the 4th May, 1935. Left for recess in 
Calcutta on the 7th May, 1935. 
Attached to the Burma Circle for work 
in the Amherst district and left for the 
field on the 12th November, 1935. 

Returned from the field on the 22nd 
April, 1935. Granted combined leave 
for 2 years from the 19th September, 
1935. 

Returned from the field on the 1st May, 
1935. Services transferred to Jash- 

pur State on foreign service from the 
1st November, 1935. 

Left for the field on the Kith January, 
1935, and returned on the 19th May, 
1935. Promoted to the grade of 
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Mw. S. Hay 


P. C. Hoy . 


N. K. N. Aiyengar 


A. B. Dutt . 


Mahadeo Ram 


L. R. Sharma 


Assistant Superintendent from the 
7th December, 1935. Attached to the 
Northern Circle for work in Assam. 

Artist. 

Remained at headquarters. Granted 
leave on average pay for 20 days from 
the 14th October, 1935. 

Assistant Curator. 

Granted leave on average pay from the 
2nd January to the 5tli February, 1935. 
At headquarters. 

Field Collectors. 

Left for the field to collect fossil reptile 
remains in Rewa and Hyderabad 
States on the 2nd March, 1935, and 
returned on the 16th April, 1935. 
Services transferred to Dr. H. De 
Terra on foreign service from the 1st 
May to the 26th September, 1935. 
From the 27 th September to the 10th 
December, 1935, collected specimens 
from the Punjab. 

At headquarters. 


Assistant Chemist. 

At headquarters. Granted leave on average 
pay from the 13th May to the 11th 
June, 1935. 

Chemical Assistant. 

Continued to act as Chemical Assistant 
to the Burma Circle during the period 
under report. 
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Museum Assistants. 

D. Gupta . . .At headquarters. Granted leave on aver¬ 

age pay from the 19th January to the 
18th April, 1935. 

M. S. Vbnkatram . At headquarters. 

V. Bhaskaka Rao . At headquarters. Granted combined leave 

from the 30th April to the 28th June, 
1935. 

2. The cadre of the Department, at the end of the year, 

consisted of 3 Superintendents and 13 Assistant Superintendents. 


ADMINISTRATIVE CHANGES. 


3. Dr. A. M. Heron officiated as Director from the 18th September, 
to the 7th November, 1935, rice Sir Lewis L. Fermor, Kt., on leave, 

and was confirmed in the appointment of 
appointments ^ Director with effect from the 8th November, 

* 1935. 

Mr. H. Crookshank was promoted to the grade of Superintendent 
with effect from the 8th November, 1935, vise Dr. A. M. Heron. 
Dr. A. L. Coulson officiated as Superintendent from the 18th Septem¬ 
ber to the 7th November, 1935, vice Dr. A. M. Heron officiating as 
Director, and from the 8th to the Kith November, 1935, vice Mr. H. 
Crookshank on leave. 

Drs. H. L. Chhibber, 1\ K. Ghosh and M. It. Sahiii were promoted 
to the grade of Assistant Superintendent with effect from the 1st 
April, 1935. Mr. A. M. N. Ghosh was promoted to the grade, of 
Assistant Superintendent with effect from the 7th December, 1935. 

Dr. M. S. Krishnan was Curator of the Geological Museum and 
Laboratory till the 10th July, 1935, when he was relieved by Dr. A. L. 
Coulson. From the 18th September, 1935, Dr. J. A. Dunn was 
Curator. 


Mr. D. N. Wadia continued as Palaeontologist till the tifch March, 
1935, when he was relieved by Mr. K. 11. Gee. From the 21st May, 
1935, Dr. M. R. Salmi was Palaeontologist. 

4. Sir Lewis L. Fermor, Kt., retired from the service with effect 


Retirements and 
resignation. 


from the 8th November, 1935. 

Mr. C. T. Barber retired from tho service with 
effect from the 17th July, 1935. 
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Dr. H. L. Chhibber resigned the service with effect from the 
5th July, 1935. 

5. Sir Lewis L. Eermor, Kt., was granted leave on average pay 
for one month and twenty-one days with effect from the 18th 

September, 1935, with permission to retire on 
the expiry of the leave. 

Mr. H. Crookshank was granted leave out of India on average 
pay for three months combined with leave on half average pay for 
three mouths and thirteen days with effect from the 3rd May, 1935. 

Mr. E. J. Bradshaw was granted leave out of India on average 
pay for four months combined with leave on half average pay for 
three months and fifteen days with effect from the 23rd April, 1935. 

Mr. D. N. Wadia was granted leave out of India on average pay 
for eight months with effect from the 7th March, 1935. 

Dr. M. S. Krishnan was granted leave out of India on average 
pay for five months combined with study leave for eleven months 
with effect from the 11th July, 1935. 

Mr. J. B. Auden was granted leave on average pay for one month 
with effect from the 14th October, 1935. 

Dr. H. L. Chhibber was granted leave on medical certificate on 
half average pay for two months and four days combined with leave 
* not due ’ for one month and twenty-six days with effect from the 
5th March, 1935. 

Mr. H. M. Lahiri was granted leave on average pay for one month 
and twelve days with effect from the 13th June, 1935, and again for 
one month and thirteen days with effect from the 11th November, 
1935. 

Mr. P. N. Mukerjeo was granted leave out of India on average 
pay for eight months, combined with leave on half average pay 
for four months and study leave for twelve months with effect from 
the 19th September, 1935. 


OBITUARY. 

6. James Malcolm Maelaren died on the 14th March, 1935. 
Dr. Maclareji joined the Geological Survey of India as a Mining 
Specialist on the 29th October, 1902, and resigned therefrom on 
the 9th October, 1906. An obituary notice has been published in 
Records, Geol. Sure. Ind., Vol. LXIX, pp. 385-386. 
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HONOURS AND AWARDS. 

7. The title of Knighthood was conferred on Hr. L. L. Fermor, 
Director, Geological Survey of India, on the occasion of the King- 
Emperor’s Birthday in 1935. 

8. The Government of India Prize of Us. 500 awarded annually 
by the Council of the Mining and Geological Institute for ‘ the best 
paper by a member read before the Institute and published in the. 
Transactions each year’ was awarded for the year ending the 31st 
October, 1935, to Professor 0. Forrester, Indian School of Mines, for 
his paper entitled ‘ A Study of the Barakar Coals of the Jharia 
Coalfield ’. 

LECTURESHIP. 

9. Dr. M. S. Krishnan continued to act as a part-time Professor 
of Geology at the Presidency College, Calcutta, till the, 27th June, 
1935, and thereafter Dr. A. L. Coulson. 

POPULAR LECTURES. 

10. The following popular lectures were, delivered by officers of 
tlie Department during the year:— 

(1) ‘The Movement of Underground Waters, including radio¬ 

active waters and mineral springs ’ by Dr. C. S. Fox 
before a meeting of the Mining and Geological Insti¬ 
tute of India held at Dhanbad. 

(2) ‘ On Meteorites ’ by Dr, A. L. Coulson at the Presidency 

College, Calcutta, and before a meeting of the Mining 
and Geological Institute of India bold at Dhanbad. 

(3) ‘ The Quetta Earthquake, of 1935 ’ by Mr. W. D. West at 

the joint, meeting of the Mining and Geological Institute 
of India and the Munblium Branch of the European 
Association held at Jharia. 

(4) ‘ Work and Play in the Himalaya ’ by Mr. J. B. Auden at 

the Presidency College, Calcutta. 

(5) ‘Earthquakes’ (four lectures) by Mr. J, B. Auden at the 

Patna University. 

(6) ‘ Recent Indian Earthquakes ’ by Dr. A. M. Heron .at the 

Rotary Club, Calcutta, and as a Presidential Address 
to the Calcutta Geographical Society. 

(7) * On a recent visit to Abyssinia ’ by Dr. C. S. Fox at tl e 

Institution of Engineers (India), Calcutta. 
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11. At the request of the Principal, Indian School of Mines, 
Dhanbad, Mr. ‘E. R. Gee prepared, a report on ‘ Suggested, tours in 

the Punjab,-Salt Range,’ for the use of the 
Suggested t««rs In- students of the School during their' annual 


Salt Range, Punjab. 


excursions to that area. 


CENTENARY CELEBRATIONS OF THE GEOLOGICAL SURVEY OF 

GREAT BRITAIN. 

12. Sir Lewis L. Fermor, Kt., O/B.T3.,, D.Se., F.R.S., representing 
the Trustees of the Indian Museum, Calcutta, sent a Congratulatory 
AddreSs to the Director of the Geological Survey of Great, Britain 
on the occasion of its Centenary Celebrations hold in July, 1935. 

13. Mr. H. Crookshank, Assistant Superintendent of tliis Depart¬ 
ment, delivered; while on leave in England, a Congratulatory Address 
on behalf of'the Director and Officers of the Geological Survey of 
India to the Director of the Geological Survey of Great Britain on 
the above occasion. 

CONGRESSES. 

14. Mr. D. N. Wadia, while on leave in Europe, attended the 
Third International Congress of Soil Science held at Oxford, as a 
delegate from India. The plenary sessions of the Congress, from 
the 30th July t> the 7th August, 19:55, were followed by an 
excursion round Great Britain from the 8th to the 23rd August, 
1935, during which a number of soil profiles of characteristic English, 
Welsh and Scottish soils were examined. 

Among the more important contributions to the Congress, from 
an Indian point of view, were papers on soil genesis and cartography, 
soil-maps of different countries, aspects of tropical soils, and soil 
erosion. Representatives of 40 different countries of the world 
attended and a considerable volume of data and information on this 
comparatively new but vigorously growing science of pedology was 
exchanged. A number of typical soil samples and monoliths were 
exhibited showing their relation to the parent rock. Mr. Wadia 
has submitted a few notes on some of the subjects discussed of interest 
to Indian soil workers. 

Mr. Wadia also attended the Second International Congress of 
Carboniferous Stratigraphy held at Hcerlen in Holland, from the 9th 
to the 13th September, 1935. Interesting papers on the tectonics 
and stratigraphy of the Permo-Carboniferous of Eurasia and North 
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America were, read and discussed. .Other papers dealt with floral 
successions, correlations of different Carboniferous ’provinces, coal 
petrography, nomenclature of opal components and the question of 
the connection of CJOndwanaland with the Angara continent. 

* 

PUBLICATIONS- 

15. The following publications were, issued during the year 
under report- 

1. Records, Vol. LXVIII,. Part 4. 

2. Records, Vol. LXIX, 'Part 1. 

3. Records, Vol. LXIX, Part 2. 

4. Records, Vol. LXIX, Part 3. 

5. Memoirs, Vol. LXVT, Part 1. 

0. Palaeontologia Jndica, New Scries, Vol. XX, Memoir No. 5. 

LIBRARY. 

15. The additions to the library amounted to 3,326 volumes, 
of which 1,153 were acquired by purchase and 2,173 by presentation 
and exchange. 

J7. During the year under review 107 volumes have been added 
to the library of the Burma Circle, of which 87 were purchased, 18 

were official publications and two wore received 


Rangoon Office. 


gratis. 


DRAWING OFFICE. 

18. Mr. S. Ray was in charge of the Drawing Office through out. 
the year, except for a period of twenty days from the, lltli October, 
1935, when he was nri leave on average pay. 

19. During the year, 111) halftone and line blocks and 10 litho 
stones were prepared for plates of the Records, Memoirs and Pnlfcon- 

tologia Tndica, and 64 plates were printed off, 
83 drawings and diagrams and 78 line blocks 
for toxt-figures were also made. 

20. The number of geologically coloured originals received from 
officers totalled 41, while 1,932 topographical sheets were received 
from the Director, Map Publication, Survey of India, and 787 were 
issued for departmental use. 

21. The photographic section was fully occupied with copying, 
developing and printing work for publications and reports. The 


Publications. 
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number of negatives received into stock . totalled 203, while 

1,752 photographic prints were made. In 
addition, 181 lantern slides were made. 


Photographic section. 


MUSEUM AND LABORATORY. 


22. Dr. M. S. Krisknan continued as Curator of the Geological 
Museum and Laboratory until his departure on leave on 11th July, 
1935, when the duties were taken over by Dr. A. L. Coulson pending 
the return of Dr. J. A. Dunn from leave. Dr. JDunn acted as Curator 
from the 18th September, 1935, until the end of the year. 

23. Babu Purna Chandra Roy continued as Assistant Curator 
throughout the year. Babu Dasarathi Gupta, M. R. Ry„ M. S. 
Venkatram and V. Bliaskara Rao continued to work as Museum 
Assistants. V. R. Kbedker held the post of temporary Museum 
Assistant from 13th JVTay, 1935, to 26th September, 1935. Babu 
Mahadeo Ram continued as Assistant Chemist throughout the year. 

24. The number of specimens determined in the laboratory 
amounted to 687, of which 67 were quantitatively analysed or other¬ 
wise specially tested. The corresponding figures for the previous 
year were 620 and 105 respectively. Much of the analytical work 
was of a specialised character, such us the analyses of manganese 
minerals and of vanadium-bearing ores. 

25. In the absence of a Chemist the department continues to 
work under difficulties. As in previous years it has been necessary 
to send certain materials elsewhere for analysis, although the labora¬ 
tory is well equipped to undertake analyses of varied types. 

26. Presentations of collections of rocks and minerals were made 

to the following institutions during the 
year:— 


Donations to institutions, etc. 


1. St. Xavier’s College, Cruickshank Road, Bombay. 

2. Yale University, New Haven, U. S. A. 

3. Department of Geology and Geography, University College, 

Rangoon. 

4. C. M. S. High School, Bhagalpur. 

5. Nadirshaw Edulji Dinshaw Civil Engineering College, 

Karachi. 

6. Department of Geography, University of Madras. 

7. Government High School, Wun, Bcrar. 

8. All India Institute of Hygiene and Public Health, Calcutta. 

9. St. John’s College, Agra. 
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27. The following special presentations were made:— 

1. Bauxite and laterite to A. K. Bose, Esq., Sardarpur P. 0.> 

via Vijapur, Baroda State By. 

2. Photomicrographs and specimens of mica to G. H. Tipper, 

Esq., India House, London. 

3. Bundelkhand gneiss to P. Venkayya, Esq., Kurnool, Madras. 

** 4. Manganese minerals, triplite, samarskito, etc., to Hr. Karl 

Chudoba, Bonn University, Germany. 

5. Chipped flints, supposed to be implements, to T. T. Paterson, 
Esq., Yale University Expedition. 

28. In addition to the usual collections of minerals and rocks 
Addition to the collec- made by officers during the year, the follow- 

ing material was also presented to the 

Department:— 

1. Water-worn pebble found embedded in coal from IJmaria, 

presented by the Manager, Umaria State Collieries, 
Bewa State. 

2. Bock specimens illustrating the geology of the Appalachian 

Begion, by exchange with Yale University. 

3. New Zealand coals, presented by the Director, Geological 

Survey of New Zealand. 

4. Coal specimens, presented by the Geological Survey of New 

South Wales. 

5. Chrome-ore from Japan, presented by Mr. A. L. Shrager. 

6. Beryl and barytes from Bajputana, presented by' Mr. K. L. 

Bhola. 

7. Columbite, pitchblende, monazite, .beryl and mica from Gava 

district, presented by Mr. P. F. Thomas, Calcutta. 

8. Banded manganese-ore from Singbhum, Bihar and Orissa, 

presented by Dr. E. Spencer, Calcutta. 

9. Serpentine from near Chaibaaa, presented by the Secretary, 

Automobile Association of Bengal, Calcutta. 

10. Kaolin from Manbhum. B.har and Orissa, presented by 

Captain B. K. Joshi, Calcutta. 

11. Garnet from Hazaribagh, Bihar and Orissa, presented by Mr. 

K. K. Sen Gupta, Calcutta. 

12. Tourmaline from Ajmer-Merwara, presented by Mr. K. K. 

Sen Gupta, Calcutta. 

13. A huge crystal of quartz from Nepal, purchased. 


0 
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29. Specimens Lave been recovered from two meteoric sliowcrs 
during the year 1935, bol.li of which, strangely enough, fell in the 

Meteorites Tippera district of Bengal, some 17 miles apart, 

the second shower occurring after a lapse of 

some 2$ months. 

The first shower fell in the vicinity of Perpeti (23° 19': 91° O') 
and other villages under the jurisdiction of Chandina and Kachua 
Police Stations, at about 1 1 p.m. on the 14.th May, 1935, 14- specimens 
being recovered from a rectangular area five miles by three miles. 
The apparent direction of flight of the parent meteorite was from 
south-west to north-east in the direction of the shorter rectangular 
side. The fall was accompanied by the usual phenomena of light 
and sound. The largest stone, which fell at the village Perpeti 
that gives its name to the shower, weighed 6,869*85 grammes. The 
total weight recovered amounted to 23,474*18 grammes. The meteo¬ 
rite is a white chondrite, Cw in Brezina’s classification, with a white, 
rather friable, mass with scarce, mostly white, chondrules. In 
Prior’s classification, the Perpeti fall belongs to the Baroti and Soko- 
Banja types, hypersthene-olivine-chondrites. Its specific gravity is 
3*554. The meteorite has been analysed and its description will 
be published in a paper by Dr. A. L. Coulson to appear in these 
Records} 

The second shower fell at about 2-20 p.m. on the 29th July, 
1935, in the vicinity of Patwar village (23° 9' : 91° 11'), 11 miles 
south of Nangalkot railway station and 20 miles south of Comilla, 
covering a rectangular area of about 4£ square miles, the longer 
side of which was in the direction of flight (E.N.E. to W.S.W.) 
of the parent meteorite. The fall was accompanied by the usual 
phenomena of light and sound, the sound being heard at Chaudda- 
gram, some seven miles away from the nearest village from which 
specimens were recovered. The largest specimen, weighing 23,111*6 
grammes, penetrated the ground to a depth of 34 inches. According 
to Brezina’s classification, taking into account Prior’s investigation 
of those groups, the Patwar fall is classified as a mesosiderite (graha- 
mite) (M) and so has added scientific interest. Its specific gravity 
is 4*21. A description of the meteorite has been published elsewhere. 2 

It appears probable that a meteorite fell towards the north¬ 
west near Muzaffarpur in north Bihar at about 8 p.m. on either the 

1 Rea. Oeol. Surv. Ind., 71, Pt. 2, (in the Prase). 

* A. It. Coulson, op. cit., LXIX, Pfc. 4, pp. 439-457, (1936). 
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8th or 9th August, 1935, but no traces of it have been found. The 
* bright falling star ’ was also seen by residents of Darblianga district. 

Another meteorite- probably fell towards the N.N.E, near Tlabi- 
ganj in the Sylhct district, Assam, at about 8 p.m. on the 4th Novem¬ 
ber, 1935, but no specimens have been obtained. Tin; locality in 
question is only 80 miles north of Patwar in the Tippera district, 
from which the Patwar fall above was recovered. 

A report of a fall of a meteorite in a paddy field near the golf 
course at Shillong turned out to be a ease of lightning splitting a tree. 

• 30. Jn the laboratory of the Rangoon Office. Mr. L. R. Sharma 
continued his duties as Chemical Assistant to the Burma Circle. 

_ Up to the end of November, 1935, 20 speoi- 

mens were received and reported upon, out of 
which 9 were quantitatively determined. The specimens examined 
included minerals and rocks from the Slum States and the Pyinmann 
district. 

The Office of the Burma Circle lias been moved from 593, Mer¬ 
chant Street back to the old quarters in 230, Dalhousio Street, 
Rangoon. 


STRATIGRAPHY. 


Ambala district, Punjab. 


31. During tho Pujah holidays in October, 1935, Dr. Heron 
investigated the correlation of the Tertiary rocks along tho north¬ 
east edge of the Pinjor and Nalagarli duns. 
Originally these had been mapped as Nahan 
(Lower Siwalik) by H. B. Medlicott and R. D. Oldham, but Dr. 
G. E. Pilgrim had subsequently classified them as Dagshai. During 
this field-season Mr. 11. M. Lahiri, having visited the type areas 
at Nahan (30° 34': 77° 17', 53 tf/tt), Dagshai (30* 52' : IT 3', 53 F/l) 
and Kasauli (30° 54': 76° 58', 53 B/L3), expressed doubts about 
Dr. Pilgrim’s correlation and suggested a return to th.at of Modli< ott 
and Oldham. Dr. Heron first examined the typo sections at Nahan, 
Dagshai and Kasauli and then compared the disputed bods at 
Kalka (30° 50': 76° 50', 53 B/13) and Nalagarh (31° 2': 70° 44', 
53 A/12) with them. 

The Nahans at Nahan are predominantly soft greenish grey or 
drab sandstones weathering khaki with smooth surfaces and rounded 
edges ; they are coarse and micaceous, in tliick beds with litde 
stratification and sparse jointing. The interbedded clays are sub¬ 
ordinate, reddish brown in colour mottled with grey, and are often 

o 2 
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nodular and pseudo-conglomeratic. The lowest beds in the section, 
thrust over the boulder conglomerates of the Upper Siwaliks, are 
quite different, and give rise to a striking polychrome cliff (2104) 
on the Markanda N. below Ambwala. They are brightly coloured 
reddish brown and purplish brown calcareous clays, with yellowish 
brown bands and pale blue-grey soft, crushed sandstones. Topping 
the cliff are seen the massive drab sandstones. A few feet above 
the thrust plane with the boulder conglomerates, which is coin¬ 
cident with the bedding dip of both formations above and below 
it, is a bed of powdered lignite one to four inches thick. Lignite 
was also seen by Mr. Lahiri in another section two miles to the west. 

The Kasaulis at Kasauli are also predominantly a sandstone 
formation, perhaps oven more so than the Nahans, and like the 
Nahans they are micaceous, and show little bedding, but an irre¬ 
gular jointing forming sharp-edged blocks, instead of the smooth 
slabs of the Nahaas ; they are harder and finer in grain, and usually 
of a darker grey than the Nahans, weathering brownish. The 
shales are hard, purplish brown, grey or olive and splinter, on wea¬ 
thering, into angular chips ; at Kasauli itself they are quite subor¬ 
dinate, but are more developed lower down the scarp towards Kalka. 

The Dagshais in the splendid sections along the roads radiating 
from Dharmpur to Kalka, Kasauli, Subathu, Dagshai and Simla, 
are principally shales and are distinctly red in the aggregate as a 
scenic feature. In detail the shales are reddish brown and purplish 
brown, mottled with grey ; they are harder than either the Nahan 
clays or the Kasauli shales, and break up in situ into sharply angular 
fragments. Though the sandstones are subordinate in aggregate 
thickness to the shales, they are conspicuous because they give 
rise to rugged outcrops projecting above the shales. They are 
dark red and dark grey in colour, harder than the Kasaulis, and 
might be termed quartzites ; they are irregularly jointed and show 
no stratification, but form massive beds six to twenty feet in thick¬ 
ness, sharply defined from the shales with which they are inter- 
bedded. 

At a first glance the disputed beds at Kalka, which are well 
seen in the Koshalia N. downstream from the pumping station 
which supplies Kalka with water, have a resemblance to the Dag¬ 
shais, due to their both being a predominantly argillaceous and 
reddish formation, but on a close examination it is clear that they 
resemble the lower Nahans of the Markanda N. cliff sections much 
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more closely. Tho true Dagshais are exposed as a band, over a 
mile wide, upstream, from the pumping station, end are seen to 
pass upwards into the Kasaulis of the type area, a few miles along 
the strike from Kasauli itself. Between the disputed beds and 
the true Dagshais are Subathus and Infra-Blainis, but the distance 
separating them is only half a mile and we should expect close 
lithological resemblance if they are the same. This however is 
not the case. The reddish brown colour of the Dagshai shales 
is on the wholo brighter, more definitely a red, and is more uniform 
than the varied tints of the disputed beds. The Dagshai sand¬ 
stones (or quartzites) are either dark reddish brown or dark grey, 
and do not differ much from the interbedded shales in colour, except 
that they are duller. 

The disputed beds are markedly colour-banded. The clays are 
reddish brown and purplish brown, banded with yellowish brown, 
and the soft sandstones interbedded with them are a clear blue- 
grey in colour, sometimes almost white, and are often associated 
with pale lavender clays. Pseudo-conglomerates of clay-balls, as 
in the Markanda sections, and fine true conglomerates occur in them 
Neither Mr. Lahiri nor Dr. Heron saw any of these in the Dagshais. 
These palo crushed sandstones are abundantly interbedded with 
the clays and assist in giving the characteristic banded effect. 
Besides them, there are in the Koslialia N. section soft grey sand¬ 
stones weathering khaki, in more massive beds which resemble 
the upper or typical Nahaus forming the ridge at Nahan itself. 

The most marked difference between the disputed beds and the 
Dagshais in these closely adjacent sections is however in their 
degree of induration, which is in botli cases the same as that of 
the Nahans and Dagshais respectively in their typo areas. In the 
disputed beds the sandstones are soft, often crushed and arc* denuded 
equally with the clays, so that, they do not project as the hard 
quartzitic Dagshai sandstones do, forming sliarp-odgcd ledges and 
reefs. The Dagshai shales are hard and splintery, whereas the 
argillaceous beds of the others are merely clays. The scarps of the 
disputed series are scored and fluted by rain-wash, giving earth- 
pillars, after the manner of the incoherent SiwaliH and unlike 
the more resistant Kasaulis and Dagshais. 

In the Nalagarh area, Dr. Pilgrim shows on his map a band 
of Dagshais running east of Nalagarh, with Nahans or Kasaulis 
(the same colour being used for both) on both sides of it. 
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A curving fault passing through Nalagarh is shown as separat¬ 
ing his ‘ Dagshai * belt from the lower Nahans or Kasaulis to the 
west of the belt, while a normal passage takes place from the * Dag- 
shais * to the lower Nahans or Kasaulis to the east of the belt. 
Neither Mr. Lahiri nor Dr. Heron could see any difference between 
the rooks on each side of the fault and both are identical with the 
disputed beds near Kalka and the colour-banded clays of the Mar- 
kanda N. sections below Nahan. 

In the Chikni N., two miles north of Nalagarh, excellent sections 
are seen of the characteristic reddish, purplish and yellowish brown 
banded clays and blue-grey crushed sandstones. 

In describing the lower Koshalia N. section, mention was made 
of massive soft grey, khaki-weathering sandstones strongly re¬ 
sembling the Nahans which form the ridge at Nahan. In the 
Chikni N. section these have become more important and there 
are three groups of them near the top of the colour-banded clays, 
each group consistiffjz of several thick beds and forming a minor 
ridge, uniting to form that above Nalagarh. They contain 
coaly vegetable remains and pseudo-conglomerates as below Nahan. 
These pass upwards conformably into reddish brown mottled nodular 
clays, not colour-banded, having in them soft purplish and grey 
khaki-weathering sandstones. Both clays and sandstones are typ¬ 
ical Nahans of the Nahan ridge and are much softer than the 
Kasaulis, with which Dr. Pilgrim correlated them in his summaries 
of field-notes on the ground that they contained fossil wood, but 
the days seem to be in a higher proportion with regard to the sand¬ 
stones than in the sections below Nahan; this may however bo 
djie to the higher dips in the Nahan sections tending to obscure 
the clays. In these, Mr. Lahiri found unidentifiable vertebrate 
remains near Bairian, two miles cast of Nalagarh. They pass 
upwards into massive typical Nahan sandstones forming the ridge 
A 3029 near Pannar Moti, 3| miles east of Nalagarh. 

In the previous field season, Mr. Lahiri drew Dr. Heron’s atten¬ 
tion to, and he examined, reddish and purplish brown clays with 
yellowish brown bands underlying typical ridge-forming Nahan sand¬ 
stones (mapped by Dr. Pilgrim as Nahan) in the Sola Singhi ridge, 
A 3812 V over fifty miles to the north-west of Nalagarh. There 
is little doubt that here also we have ridge-forming Nahan sand¬ 
stones underlain by the colour-banded lower Nahan clays. 
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PALAEONTOLOGY. 

32. Mr. D. N. Wadia acted as Palaeontologist till the 6th March, 
1935, when he went on leave. Mr. E. R. Gee held charge from 
the 7th March to the 20th May. Dr. M. R. Sahni continued as 
Palaeontologist from the 21st May till the end of tho year. Mr. 
A. B. Dutt, Field Collector and Babu D. Gupta. Museum Assistant., 
assisted the Palaeontologist with routine work during the year. 

33. During 1935, the following memoir was published in tho 
PaloBontologia Indica :— 

(l) L. R. Cox: ‘ Tho Triassic, Jurassic and Cretaceous Gas¬ 
tropoda and Lamellibranohia of the Attock District.,’ 
Memoir No. 5, Yol. XX of the New Series. 

The following papers of palaeontological interest have appeared 
in the Records :— 

(1) L. F. Spath : * On a Turonian Ammonite (Mammites da vie si) 

from Ramri Island, Burma (Vol. LXVII1, Pt. 4). 

(2) M. R. Sahni: * On the probable Underground Occurrence 

of Tertiary Rocks near Puri’, (Vol. LXVIIT, Pt. 4). 

(3) D. N. Wadia: 4 On the Cretaceous and Eocene fossils in 

the volcanic rocks of the Great Himalaya range, Burzil, 
North Kashmir’, (Vol. LXVIll, Pt. 1). “ 

(4) Frederick Chapman: ‘Primitive Fossils, possibly A tremu¬ 

lous and Ncotrematous Biochiopoda, from the Vimlhyans 
of India’, (Vol. LXIX, Pt, 1). 

(5) H. Crookshank: ‘ Note on some Jabalpur Plants from the 

Satpura Gondwana Basin ’, (Vol. LXIX, Pt. 2). 

(6) H. S. Rao: ‘ Rhizomopsis , (lothan and Szo, and IHclyo - 

pteridiwn , Feistmautel (Vol. LXIX, Pt. 2). 

(7) H. S: Rao : * On a Sphaerosiderifcb, containing a now tpecies 

of Dadoxylon , [D. parbeliense) from the Lower Gondwana 
Coal Measures of India (Vol. LXIX, Pt. 2). 

34. The following papers of paleontological interest are in the 
Press and a r o expected to bo published in 1930:— 


Palieontologia Indica. 

(1) F. R. Cowper Reed: * Tho Lower Palaeozoic Fauna from 
the Southern Shan States Memoir No. 3, Vol. XXI of 
the New Series. 
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(2) L, Kama Rao ^nd Julius Pia: * Fossil Algae from the Up- 
, permost Cretaceous beds (Niniyur group) of the Trichi- 

nopoly District, Madras Memoir No. 4, Yol. XXI of 
the New Series. 

(3) L. Tt. Cox: 4 Fossil Molluscs from Southern Persia (Iran) 

and Bahrein Island Memoir No. 2, Yol. XXII of the 
New Sories. 

(4) L. F. Spath: 4 On Bajocian Ammonites and Belemmtes 

from Eastern Persia (Iran) Memoir No. 3, Vol. XXII 
of the New Series. 

(5) J. A. Douglas: 4 A Permo-Carboniferous Fauna from South 

West Persia (Iran) Memoir No. 6, Vol. XXII of the 
New Series. 

(6) F. R. Cowper Reed: 4 Some Fossils from the Burydesma 

and Oonularia Beds (Punjabian) of the Sait Range *, 
Memoir No. 1, Vol. XXIII of the New Series. 

* Records. 

(1) M. R. Sahni: 4 Fermoria minima : A revised classification 
of the organic remains from the Vindhyans of India \ 
(Vol. LXIX, Pt, 4). 

35. Casts of some primate teeth, as also the cast of a stegodon 
molar tooth, were supplied to Mons. P. Rovilliod of the Museum 

v d’ Histoire NaturelJe, Genova. A similar re- 

erte ran,*. ( j ueab from the Director, Colombo Museum, for 

the cast of the palate of Palwopithecus sivalensis Lyd. was also 
complied with. 

At the request of Mr. Beni Chandra Mahendra of St. John’s 
College, Agra, a detailed examination of the vertebral of the fossil 
snake and lizard specimens included in our collection was undertaken 
by the Palaeontologist. 

Mr. N. K. N. Aiyengar made a fine collection of Triassic repti¬ 
lian fossils from Maleri in the Pranhita-Godavery valley, Hyderabad 
State and from Tiki in south Rewa. At the suggestion of Dr. 
C. A. Motley, these fossil bones liave been sent to Prof. Von Heune 
for examination. 

On a request from Dr. G. E. Pilgrim, a further collection con¬ 
sisting of bovine skulls and a broken sacral vertebra of probably 
the ox, presented to this Department by Dr. B. Prashad, Director 
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of the Zoological Survey of India, has been sent to him 
for investigation. Dr. Pilgrim has undertoken the preparation of 
a memoir on the fossil Rovidae of India, which is nearing 
completion. 

Sotno specimens of fossil fish collected by Mr. Crookshank 
from the Intertrappeans of Betti 1 and Hoshangabad districts in 
the 6entral Provinces have been submitted to Dr. S. L. Hora, of 
the Zoological Survey of India, for examination and report. 

30. On a request from Prof. L. Button of the University of 
Utrecht (Netherlands) a specimen of rock containing Dalheidia 

. . haydeni (Type No. 12/809) described by Prof. 

imr e&a m. Douville 1 of Paris, along with Cretaceous fossils 
from Central Tibet, was sent to him for comparison with Tormina, 
gen. nov., described from the Upper Cretaceous of Cuba. Prof. 
Rutten is doubtful regarding the affinities of Dalheidia but ho is 
of opinion that there are real differences between Dalheidia and 
Torreina —the initial chambers being absolutely different. 

Specimens of Vener'.cardie brawn on ti have boon presented to 
Dr. B. Rutsch, Beeper of the Geological and Pabeontological Section 
of the Mus6o d’histoire naturelle, Basle, Switzerland. 

A collection of ammonities and belemnitos from the probable 
uppermost Jurassic beds of the western end of the Salt Range and 
from the Chichali pass and Maker wal areas of the Trans-Indus 
range, made by Mr. E. B. Geo during the last two field seasons in 
the Punjab, has been sent to Dr L. F. Spath of the British Museum 
(Natural History) for examination. 

The specimen of Lockhartiu (Diciyoconoid.es) tipperi , which Lt.- 
Col. L. M. Davies wished to select from a slab of rock showing 
weathered-out specimens of Diclyoconoides sp. from the Kirthars 
of Kotri in Sind, to servo as the type of this species in our collec¬ 
tion, has been received back from him. 

The specimens of Ostrca from the Tertiary beds of Baripada, 
in Mayurbhunj State, which are being described by Mr. V. E. Eamos 
of the Burmali Oil Company and which were sent to him for making 
a selection for the purposes of illustration, have been received 
back. 

At the suggestion of Prof. B. Sahni, specimens of ostracods 
collected by Mr, H. Crookshank from the Intertrappeans of the 


* Pol. Ind., N. 8., Vol. V, Mom. No. 3, p. 28, (1910). 
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Central Provinces have been sent to Prof. J. H. Bonnema of Gro¬ 
ningen, Holland, for examination and study. 

Dr. L. F. Spath has in a recent publication (‘Ammonites and 
Belemnites from Eastern Persia (Iran) ’, Pal. Ind. % N. S. f Vol. XXII, 
Mem. No. 3) expressed the view that * there has been a relative 
permanence of continents and oceans and that the Mesozoic deposits in 
what is generally called the Mediterranean or Tethyan area Tver© formed 
during temporary transgressions of the seas just like the sediments of 
the epicontinental areas of northern Eurasia or anywhere olse A Simi¬ 
lar view expressed by him in an earlier publication (‘ Jurassic and 
Cretaceous Ammonites and Belemnites from tlio Attock Distridt , 
Pal. Ind ., N. S., Vol. XX, Mem. No. 4) was editorially commented 
upon in a footnote to page 37 and it was stated that this was 
the view of I)r. Spath and was not shared by tho Geological 
Survey of India. Dr. Spath’s opinions are based upon detailed 

studios of isolated faunas and his studies are confined to the 

Mesozoic liistory oijly of tho Tethyan region. Somo of tho faunas 
studied by Dr. Spath are from areas close to the shore-line of 

the Tethyan sea. The idea of a gradually sinking ocean basin 

constituting the Tethys is founded upon a detailed study of 
the geological history of the region from the Cambrian upwards, 
and, as has already been pointed out, it is not necessary that the 

conditions for such deposition should liave been bathyal through¬ 

out. Moreover, it may be noted that the idea of trangressions, 
as expressed by Dr. Spath, postulates the existence of uncon¬ 
formities, yet the Tethyan region records a continuous series of 
deposits without a broak from the Permian to the Eocene. 

Dr. M. R. Salmi reports the occurrence of three important 
fossil localities in the Southern Shan States. One of these occurs 
about a mile to the east of the village named Htangtabin (not 
shown on the map) located upon the site of the now deserted 
village of Me-so (21° 44': 97° O'). The fossils occur • in 

a series of well-bedded limestones, shales or highly argillaceous 
limestones and sandstones with a W.N.W. dip, passing 

beneath the younger rocks further to the west. Among tho 
fossils found are species of Spirifer , Cystina, Platyceras , Fenestella, 
Gkonetes , Atrypa reticularis, Leptami rhomboidalis, besides crinoid 
and blastoid stem plates and a rhynchonellid. The species bo 
far identified occur both in the Silurian and Devonia-n forma¬ 
tions. However, it was possible to separate these beds into two 
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divisions, a lower one with Atrypa reticularis and an upper division 
in which this well-known fossil is not found. 

The sarao fauna occurs at another locality about a mile 
and a half further to the south-east of Me-so, near Taungtek, 
and indeed fossils can be picked up at several localities along the 
scarp between Me-so and Taungtek (21° 43': 97° O') rivalling 
in the degree of perfection the specimens obtainable from the 
classical locality of Padaukpin, 

A third locality occurs 'in the upper division of the Plateau 
Limestone at Loi Pan (21° 44': 97° 17'), where a Permo- 
Carboniferous fauna in an excellent state of preservation was dis¬ 
covered. The fossil species occurring hero belong to Productus, 
Chonetes, Orthoceras, Plr.urntoma ria, Platyceras, several species of 
anthozoan corals and a goniatito. Species of Productus are parti¬ 
cularly common. 

Mr. A.’ M. N. Ghosh reports that the Cretaceous bods of the 
Khasi Hills in the neighbourhood of Therriaghat (25° 11': 91° 46') 
are highly fossiliferous. At the west bank of the Bhubuu mla the 
lowest portion of the Cretaceous sandstone, just above its junction 
with the Sylhet trap, yielded an unusually large species of Ino- 
ceramus, measuring 24 inches by 10 inches, and other bivalves in¬ 
cluding Prolocardium sp., two species of Terebmtula , a well-preserved 
ammonite and several gastropods. In the neighbourhood of Nongiri 
(25° 12': 91° 48'), the upper reaches of the sandstones are occu¬ 
pied by softer beds teeming with Baculites sp., gastropods and 
bivalves; further west the sandstones carry abundant Nautilus. 
The sandstones at Mahadck (25° 13': 91° 45') and at the Mawsrnai 
Falls yielded several well-preserved specimens of Btygmnlopygus sp. 
The impure earthy limestone and shales coming at the extreme top 
of the Cretaceous beds in the Khasi Hills yieldod from Nongiri 
and Mahadek, a large number of casts of gastropods including 
Xenophora, Strigatella, Cinula , and Murcx , several bivalve casts, 
a couple of well-preserved specimens of ? Pachydiscus, a giant 
Nautilus and a few badly preserved Hemiaster. 

Mr. Ghosh found that the middle Nummulitio (Sylhet) Limestone 
at Therriaghat was rich in several forms of Alveolina and also re¬ 
cords the occurrence of a marl band full of Discocyclina coming 
just above the upper Nuinmulitic Limestone bands at Therriaghat 
and Guru (25° 11': 91° 41'). 
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37. Po series .—The Po series as a whole has generally been 
classed as Middle Carboniferous, although tho late Professor Zeiller 

IPtants had suggested that the flora of the * Hayden 

collection’ had Lower Carboniferous (Culm) 
affinities. Prof. Gothan of Berlin, after an examination of the speci¬ 
mens sent to him by the Director at Prof. B. Sahni’s request, has 
confirmed Zciller’s opinion. At least tho Thabo stage, in which 
most of the specimens were found, thus scorns to belong to the 
Lower Carboniferous. This view has boon expressed on independent 
grounds by Dr. Fox. 

Prof. B. Salmi of Lucknow University oxaminod sovoral collec¬ 
tions of fossil plants sent to him by this Department. 

Lower Gondwana .—fn a paper on the Indian Glossopteris flora 
read before the 6th International Botanical Congress, Amsterdam, 
(September 1935), Prof. B. Sahni discussed, inter alia, the geological 
ago of the Parsora beds, and the relations of the Glossopteris flora 
of India with tho^Palaeozoic floras of Siberia (Angara series) and 
of China (Gii'antopteris flora). The association at Parsora of Dic- 
roidium ( Thinnfcldia) hughesi with Nwygerathiopsis hislopi, a typi¬ 
cal member of the Glossopteris flora, supports the opinion that 
these beds belong to the Permo-Triassic part of the scale and may, 
as Prof. Seward suggests, be as old as the Upper Permian. Their 
reference by Dr. Fox (1931) to tho Upper Gondwanas (Jurassic) 
is quite inconsistent with the palaoobotanical evidence 1 . 

Other questions relating to the Indian Glossopteris flora, which 
were discussed at Amsterdam, are summarised in a paper by Prof. 
B. Sahni published in the December 1935, number of ‘ Current Science \ 

Rajmahal series .—A report on recent additions to our knowledge 
of this classic flora, based chiefly upon potrifaetions collected at 
Nipania, was presented before the Cth International Botanical 
Congress at Amsterdam. At the same Congress the significance 
of Homoxylon rajmahalense and othor Homoxylece in the origin of 
angiosporins was discussed. 

Ahmednagar sandstones .—In a collection of fossil plants mode 
by Dr. A. M. Heron and Mr. P. N. Mukerjee from Himmatnagar 
(Ahmednagar) (73° 2': 23° 36') in Idar State, specimens referable 
to Weichselia reticulata and to a new species of Matonidium have 
been recognised by Prof. B. Sahni. Weichselia reticulata is a fern 
eminently characteristic of the Wealden period. It has been found 
in Europe, Northern Africa, Syria, America and the Far East. 

1 Current Science, VoL IV, No. 0, pp» 380-7, (Deo. 1936). 
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The genus Matonidium ranges from the Jurassic to the Cretaceous, 
most of the records being Lower Cretaceous. The fertile pinnae 
of the Indian species closely resemble those of M. gapperti, which is 
known from the Inferior Oolite and Weahlcn of England and other 
parts of Europe. 

The discovery of these two ferns in India is interesting, as it 
extends the geographical range of these well characterised genera. 
Apart from these two forms there are fragments of other fern¬ 
like plants not yet specifically identified. According to Prof. Salmi 
the available evidence, fit hough not quite conclusive, strongly sug¬ 
gests a Woalden age for the Ahmednagar sandstones. 

Mr. C. S. Middletniss 1 discovered dubious plant remains here. 

Deccan Intertrappean Flora .—This flora is being described in 
detail in collaboration with Mr. H. S. Rao. Meanwhile the idea 
that the beds are of Tertiary age seems to find support in some 
further palceobotanical evidence (sec S. lv. Narayan Rao and K. S. 
Rao, ‘Current. Science’, November 19.13, p. 324), although we must 
await the description of the newly discovered plants before this 
evidence can be accepted. Some specimens of Crustacea, supposed 
to belong to Cypris , have been sent at Prof, Raimi’s request to 
Prof. IT. Boimema, of Groningen, lor his opinion as to their affi¬ 
nities, and arc expected to throw light, on the age of these beds. 

At the suggestion of Prof. B. Salmi of the Lucknow University, 
the Comit6 Geologique, Leningrad, was requested to send to this 
Department a representative collection of fossil plants of the Angara 
series in exchange for a similar set of Indian Gondwana plants. 
A good collection of plant fossils has been received from the Central 
Geological and Prospecting Tschemyschew Museum, Leningrad, and 
these have been exhibited in the Foreign Collection section in the 
Indian Museum. 

At the request of Mr. Paterson of the Do Terra expedition, 
twenty-eight specimens of palacoliths collected by Mr. D. N. Wadia 
from the Potwar have been sent tc him on loan. 

38. During the year uiuler review, presenta- 
Donations. tions of fossils were made to the following 

institutions:— 

Geological Survey of the Dutch East Indies , Bandoeng, Java .— 
Specimens of gastropod fossils from the Mekran beds and 
the Pegus of Burma. (By exchange.) 

i Mem. (ieol. Svrr. lvd., XL1V, Pt. 1, p. HI, (1021). 
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Prince of Wales Medical College, Patna. —A collection of plant 
fossils. 

University College, Rangoon. —A representative collection of in¬ 
vertebrate fossils from Burma, as also a specimen of Fenes- 
tella Shale, to the Department of Geography and Geology 
and a set of plant fossils to the Biology Department. 

C. M. S. High School, Bhagalpur. —-About thirty fossils con¬ 
sisting of vertebrates, invertebrates and plants for educa¬ 
tional purposes. 

Calcutta Blind School, Behala, Calcutta. —4 collection of fossils 
for educational purposes. 

Stanford University, Department of Geology, California. —A collec¬ 
tion of Triassie ammonites and other specimens. (By ex¬ 
change.) 

Stale Microscopical Society of Illinois, Chicago. —Specimens of 
foraminifera and a few specimens of fossiliferous lime¬ 
stones. 

All India Institute of Hygiene and Public Health, Calcutta.- 
A few coral specimens for the museum. 

39. In addition to those previously mentioned, donations of 
fossils or oasts of fossils were received either by presentation or 
by exchange from the following persons or institutions:— 

Geological Survey of the Dutch East Indies, Bandoeng, Java .— 
Skull of Homo (Javanthropus) solcensis (cast) and some other 
fossil- hones. (By exchange.) 

Prof. Gayle Scott. —Danian fossils from Midway, Texas. (By 
exchange.) 

Mr. Ing. Hugo Smela, 31, Stefanikora, Prague XVI, Czecho¬ 
slovakia. —Some well-preserved specimens of trilobites, e.g., 
Ellipsocephalus sp., from the Middle Cambrian beds of 
Jince, Central Bohemia, Czechoslovakia. (By presentation.) 

Dr. C. A. Motley. —A collection of spooimens of Estheria mang- 
tiensis and of Unio, Physa, etc., made by him in 1932-33 
in the Central Provinces. (By presentation.) 

Dr. B. Prashad,. Director, Zoological Survey of India , Calcutta .— 
A fragmentary bone, part of a scaral vertebra probably 
of the ox, from Sitamarhi. (By presentation.) 

Mr. C. Stabler , Assistant Engineer, Bengal Nagpur Railway , Vmaria • 
—Fossil specimens of Paludina and BulUnus prinsepii in 
boulders from Umaria. ' (By presentation.) 
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Stanford University, Department of Geology, California • -A set 
of Triassie ammonites and other specimens from Idaho, 
Nevada and California. (By exchange.) 

Hardin Zoologique de Sfax (Tunisie).- A set of Quaternary 
shells from Tunis in exchange for some oopios of Palmon- 
tologia Indica. 


EARTHQUAKES. 


40. After a lapse of only sixteen and a half months, India has 

again boon visited by a disastrous earthquake, this time in the 

vicinity of Quetta in Baluchistan. Though it 

The Quetta earth- • no t yet possible to estimate the number of 
quake of 31st May, 1935. /. t . , 

lives lost, it is likely to have been not less 


than 25,000, thus rendering this earthquake the most disastrous 
that has visited India within historic times. In addition to the 


lives lost, very great, material damage was sustained at Quetta, 
Mastung, and a large number of villages. At Quetta the city was 
almost completely demolished, while tho railway area and the 
R. A. F. lines were very badly damaged. 

Upon receipt of the news of the disastor, Mr. W. D. West, who 
had investigated the Baluchistan earthquakes of 1931, was deputed 
to examiue the devastated area, and ho arrived at Quetta on June 


10th. A preliminary geological report was written by Mr. West 
for the use of the Army Department of the Government of India 
and for the Baluchistan Government, which has been published 


in Part 2 of Volume LXIX of these Records. 

The earthquake occurred at approximately 3*03 hours (Indian 
Standard Time) on May 31st, 1935. It. seems to have lasted about 
half a minute, and was not preceded by any noticeable foreshocks 
within the epicentral tract. The latter was an area about 68 njiles 
long and 16 miles wide, extending from the north-west side of 
Quetta, through Mastung, to halfway between Mastung and Kalat. 
Within this area, a shock of intensity 9 to 10 on the Rossi Fowl 
scale was experienced, and a large proportion of the buildings 
were laid in ruins. Although the shock was of considerable in¬ 
tensity at the epicentre, the total area over which it was felt was 
little more than 100,000 square miles. The high mortality was 
largely due to the poor manner in which buildings in Baluchistan 
are constructed, to the narrowness of the streets in Quetta city 
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and in most of the villages, and to the fact that the earthquake 
occurred during the night. 

Ah interesting feature of the earthquake was the manner in 
which certain buildings, recently constructed on earthquake-proof 
lines by the North Western Railway, withstood the shock admir¬ 
ably. 

Natural phenomena associated with the earthquake included 
heavy falls of rock on the more precipitous limestone mountains, 
notably on Chiltan, a line of Assuring in the alluvium extending 
on and off for about §5 miles along the centre of the epicentral 
tract and the eruption of a small mud volcano some 12 miles 
south of Kalat. 


As regards the cause of the earthquake, although the epicentre 
was aligned parallel to the strike of the area, there appeared to 
have been no movement along any visible ..fault, and the exact 
origin of the earthquake must remain in doubt. 

41. From north-eastern India, a number of minor earthquako 
shocks were recorded during the year. These inoluded a fairly 


Bengal and Assam. 


sharp quake that occurrod at about 5*30 a.m. 
on the morning of 21st March, and another 


at about 10-45 p.m. on 23rd April. Both were felt over a large 


portion of Assam and Bengal, the former shock being experienced 
in Calcutta. No damage to buildings was reported. 


ECONOMIC ENQUIRIES. 


Bauxite. 

42. High level laterite caps the Bailadila ridge. Although Mr. 

* Crookshank saw no undoubted bauxite he 

PrSfices S<ate ’ Centr * 1 found pisolitic laterite and lithomarge similar 

to that which is usually associated with baux¬ 
ite, and he thinks that bauxite very probably also oocurs. 

43. Mr. P. N. Mukerjee reports the occurrence of a rich deposit 

of bauxite neaT Taibpur village (73° 5': 23° 3') 
Kahu trlct, om ay. ^ Kapadvanj taluka of the Kaira district, 

Bombay. The deposit, was formerly worked by Messrs. Killiok, 
Nixon & Co. of Bombay, who have now ceased work. 
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Bismuth. 

44. An occurrence of metallic bismuth as a rounded pebble from 
the washings of the Kyaukpyathat mines in the Mogok area was 
, „ noted by Dr. Iyer. The mineral on examina- 

tion in the laboratory proved to have a 
specific gravity of 9 * 8 . 


Building Materials. ^ 

45. Dr. A. K. Dey reports the occurrence of small veins of crys¬ 
talline limestone at Kultanr (22° 59': 86 ° 34'), Tamakhun (22° 59': 

86 ° 36'), on the hill north-west of Kumari 
Bih« n an h d , 0 ri 9 sa dlS<riCt ’ ( 22 ° 58': 86 ° 38'), at Gobindpur (22° 58': 

86 ° 39'), near Mirgiclianda (22° 58': 86 ° 41'), 
and on the bank of the Kumari nadi south-east of Kantagora (22° 
58': 86 ° 42'). All the veins occur close to a great fault. The 
crystalline limestone at Tamakhun has already been recorded by 
Ball . 1 

46. At the request of the Government of Bcmbay, Dr. P. K. 
Ghosh examined the Eocene limestone deposit at Tarkeshwar (21* 

22': 73° 6 '), Mandvi taluk , Surat district, 
^Surat district, Bom- Bombay> 45 roi i es f rom Surat. The limestone 

is yellow or brown in colour, end varies in tex¬ 
ture from slightly cavernous and earthy to dense and compact, with 
abundant nummulites. An analysis made in the Geological Survey 
of India laboratory by Mr. P. G. Roy gave:— 





Per cent. 

SiO, .... 


• 4 • • 

- 300 

AlgOg (••! 

-I* 6|0j • • » 

* 

• 

• • • * 

• * • • 

* ] 4-72 

CaO .... 

• 

• • % • 

. 49*23 

MgO .... 

• 

• « % <a 

. 0*43 

Loss on ignition (CO*. IT g O, etc.) 

• • • • 

40*25 



Totai. 

. 07-63 


This shows that the percentages of silica and magnesia are less than 
10 and 4 respectively, the maxima allowable in the manufacture of 
Portland cement. 

‘ jfem. Geot. Surv. Jtid., XVIII, pp. 17, 49. (1881). 

D 











47. Mr. P. N. Mukerjee reports the occurrence of Lameta lime¬ 
stones south of Gabat village (73° 23': 23° 15' 30") in the Idar 
AMiI Kanthc Agency, State. The rock is locally used as a building 
Bombay Presidency. stone and is also burnt as a source of lime. 


48. Mr. P. N. Mukerjee also reports the occurrence of gritty 
sandstones (Ahmednagar sandstones) near Himmatnagar (73° 2' : 

23° 36') in the Idar State, and Ilol (72° 56': 

Bomb5y K p‘r!.?incy'! nC! ’' 23 ° 39 ') in the no1 State in the Mahi Kantha 

Agency of Bombay. The rock is extensively 
quarried in both places and used as building material. 


Clays. 


49. In previous surveys and again during 1934-35, Dr. 0. S. 
Pox has met with beds of kaolin or an underlying kaolinised gneiss 


flaro Hills, Assam. 


below the coal-bearing sandstones at the base 
of the Eocene in the Garo Hills. The occur¬ 


rence is so general that Dr. Fox had already been forced to the con¬ 
clusion two years ago that this horizon of kaolinised gneiss corre¬ 
sponds with the main laterite-forming period of the Indian peninsula 
in early Eocene times. This means that the Assam plateau must 
have been largely a land area at the close of the Mesozoic, and it also 
means that potential reserves of kaolin are widespread in the 
southern parts of Assam. Dr. Fox has found kaolin in numerous 
places in the Garo Hills, from the valleys of the Kalu up to Tura 
and again in the Simsang about Siju. During the past season he 
noted occurrences near Dobu (25° 33': 90° 43'), below the coal 
measures of the Darang field near Boldakgithim (25° 27': 90° 40') 
and around the inspection bungalow of Bongrenggiri (25° 33*: 
90° 34'). These are, of course, all very inaccessible at present 
pp. 82-84. 


50. Dr. A. K. Dey reports the occurrence of white clay near 
Dandudih (22° 59': 86° 33'), Tamakhun (22° 59': 86° 36'), and 

south of Balrampur (22° 59': 86° 38'), close 
BlhsrsnJ gf 6 ® 4 fault,of south Manbhtun. The 

material is not fine and it would have to be 
washed and concentrated before being placed on the market. The 
deposits near Balrampur are now worked by the Manbbum 
Mines Co, 



IArt i # j 


General Report for 1035. 


3$ 


Coal. 

5J: During the season 1934-35, Dr. C. S. Fox was able to visit 
the so-called Daranggiri and Rongrenggiri coalfields in the Upper 

Simsang valley in the Garo Hills. Both these 
Amain ! HIMb coalfie,d9 ’ areas of Lower Eocene Btrata occur within 

the gneissic rocks north of the Tura range and 
were evidently brought into this position by block faulting of late 
Miocene or later age. Both fields were formerly regarded as Creta¬ 
ceous, but Dr. Fox and Mr. A. M. N. Ghosh have given reasons for 
believing that the Cherra sandstones are of Lower Eocene age, and 
consequently the age of all those beds which were correlated with 
the Cherra sandstones is now changed to suit. Dr. Fox was 
impressed by the coal seen in the Rongmuthupathal section (25° 27': 90° 
42'), where in the stream cliff, just above the village, a six-foot 
seam of excellent quality coal is exposed. This outcrop has been 
known for over 70 years, but owing to the inaccessibility of the place, 
there has been no production. Dr. Fox agrees with the opinion 
expressed many years ago by La Touche that a large supply of coal 
is available in this Darang coalfield (there is no village of the name 
of Daranggiri and no such name occurs on the old maps). The dips 
are gently to the east and the measures have been denuded to the 
west where the gneisses appear from below these coal-bearing Eocene 
sandstones. 

Further to the west, a great north-south fault drops in the Eocene 
strata to the west, but these beds are somewhat younger, with 
Eocene marine fossils. The coal measures outcrop higher up the 
Simsang, but the coal seams so far examined are too thin for serious 
consideration. The western part is known as the Rongrenggiri 
coalfield, but the strata extend from the above-mentioned fault, near 
Rongbinggiri (25° 29': 90° 37'), to beyond Dolwarigiri. The beds 
are gently inclined eastward but the coal horizon is not seen east of 
Rongrenggiri, until lifted by the Rongbinggiri fault to continue as 
the Darang coalfield further east. It is probable that the coal is of 
workable thickness towards the eastern part of the Rongrenggiri 
field, but it will be 300 to 400 feet at least beneath the younger 
marine strata. It is also certain that the Darang area would in any 
case be.the more attractive from the better seam actually exposed 
and the more convenient location of the area. 

P % 
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52. At the end of December 1935, Dr. C. S. Fox, at the request 
of the Chief Inspector of Mines, examined the conditions which had 

arisen owing to underground fires in seams 
-_ Subsid ence, Jlurla XI und Xn to the we „ t of the Kar j Jprj a 

stream which flows through the Jharia ooal- 

field. 

These seams have been extensively worked on both sides of the 
Kari Jor and in consequence considerable subsidence has taken 
place, though so far not in the bed of the stream itself. 

It is, however, feared that subsidence may result, due to fire in 
these seams on the western side having travelled eastwards and 
spread to below the Kari Jor. Collapse of the stream bed would 
entail the grave danger of flood-water from the stream entering the 
workings and flooding collieries to the dip. 

The coal was first set alight in old coal quarries to the west, 
where these seams «were opened up. These quarries formed a con¬ 
venient dump for soft coke rubbish, and some of this, being still hot 
when tipped in, set fire to the coal in the quarry, and so spread down 
the seam along galleries which had been driven from the quarries. 

Efforts are now being made to damp out the fires and pack the 
workings by sluicing sandy clay and water down bore-holes into the 
burning seams on the west, side, and if these are successful, subsidence 
of the stream bed and consequent flooding will be averted. 

In the event of their non-success, three schemes had been sug¬ 
gested for dealing with the flood-water of the Kari Jor, (i) to take 
the river discharge over the section of the bed where subsidence 
was to be expected, by a suspension bridge carrying pipes of large 
diameter, or a suspended concrete aqueduct; (ii) to pass the flood- 
water below the threatened workings in an inverted siphon; (iii) by 
making a diversion of the Kari Jor on the eastern bank. 

Dr. Fox’s objection to the first scheme is that the foundations 
of at least one of the piers of the suspension bridge would be in 
jeopardy from the subsidence, and to the second scheme that the 
siphon would immediately silt up in a flood, as the water in it would 
become 4 dead and the water coming down the stream could 
hardly set it in motion. The third scheme he considered the most 
promising, but the diversion itself would be subject to the same 
risk of subsidence as the main bed. 

The Kari Jor, though almost dry in the dry season, is supposed 
to carry a flood discharge computed at five million gallons per 
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minute, with a depth of 7 feet across the bed, which is nearly 150 
feet wide hi places. The river has a straight course over a relatively 
smooth rocky bed over the danger belt and for some distance above 
and below it. 

J)r. Fox recommends that active flushing in of sand and water 
should be energetically pursued to check the fire, and that the 
existing levee on the west side be increased in height and width by 
accumulating a large amount of sand and debris on it, to maintain 
it if collapse begins. Should subsidence begin in the rocky bed of 
the river, he believes that it will be effectively countered by choking 
the subsided portion with rock, stones and mud, with the object of 
keeping the channel of the Kari Jor as straight and smooth as pos 
sible, to avoid any checking of the current. If this is maintained 
when the floods come down, Dr. Fox thinks that even during spates 
any large holes can be choked by debris fed in from upstream by a 
gantry turned to overhang the stream just above the danger zone, 
but a large amount of material should be accumulated in readiness. 


Copper-ore. 

53. Near the 5th milestone on the Thabeitkyin-Mogok road, a 

vein of coppcr-ore reported to contain gold occurs in the limestone. 

M „ Some years ago a pit was sunk and samples 

Mogok area, Burma. , . ... , , 

taken by the Jtuby Mines Company, Ltd. lhe 

venture was not, however, proceeded with. 

54. In the course of his work in the Bankura and Manbhum dis¬ 


tricts, Dr. A. K. Dey found traces of copper-ore in the form of 
„ , ,. ., chalcopyrite and malachite in the phyllite iu 

Bengal, and Manbhum the stream bed south of Sarengarli (22 57 : 
district, Bihar and 86° 44') in Bankura, south-west of Kantagora 

8m> (22° 58': 86° 42') in Manbhum, near Nilgiri 

(22° 57': 86° 43') and in the dumps from a prospecting trench along 
a fault-rock north of Narainpur (22° 58': 80° 44') in the Bankura 
district. 


Corundum. 

55. Dr. P. K. Gbosli was deputed to report on the corundum 
deposits at Uppinangadi (12° 50': 75° 16') and the neighbouring 

villages of Hircbandadi and Bajathyr in the 
Madni? a,0rC Puttur tahsil, Mangalore district, Madras Pre¬ 

sidency. The corundum occurs as a detrital 
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deposit in the alluvium in the valleys and beds of the tributaries of 
the Netravati river. The amount obtained by panning, however, 
is scanty and the prospects of obtaining commercial quantities of 
corundum are poor. 

Engineering and Allied Questions. 

56. Following a request by the authorities of the Bengal-Nagpur 
Railway, Dr. G. S. Fox, in July 1935, reported on the advisability of 

lining the lower, more recently constructed 

Bengal-Nagpur Railway. tunne ^ ( OQe °f the ‘ Saranda ’ tuimels) situated 

between miles 218 and 219 on the Main Line 
of the Bengal-Nagpur Railway, that is, about 25 miles along the 
line south-west from Chakradharpur (22° 41': 85° 38'). The tunnel 
in question is about 3,500 feet long and is aligned somewhat to the 
west of, and about 25 feet lower than an older tunnel on the Up line 
for Nagpur. It was ^opened about six years ago. During the past 
five years, trouble has been experienced at intervals owing to rela¬ 
tively minor rock-falls from the roof and sides of the tunnel. As a 
result, several sections of the tunnel have been lined with brickwork. 
The work of lining the whole length of the tunnel was contemplated 
at the time of Dr. Fox’s visit. 

He observes that the rocks encountered in the tunnels consist 
mainly of phyllites of the Iron-ore series, 1 some being carbonaceous, 
others calcareous, whilst pyrito was commonly included. The rocks 
have a pronounced slaty cleavage running mainly between W.N.W. 
and W.8.W. to E.N.E. and E.S.E., whilst other joint planes also 
occur, so that in places the rock is badly shattered. 

Dr. Fox considered, however, that in general the rock appeared 
to be relatively sound and that serious falls are unlikely provided 
the tunnel lining is completed as at present sanctioned, though in 
certain portions where the rock is decomposed, a stronger lining may 
be necessary. 

In addition, Dr. Fox noted the possible corroding effect of acid 
solutions resulting from the oxidation of the iron pyrites that is 
included in the phyllites. He suggested that this factor might be 
largely eliminated by taking steps to minimise percolation into the 
tunnel. With this object in view, he suggested (a) that any water 
entering the old (higher) tunnel be drained out of that tunnel and 

1 II. C. Jones, Mem. Oeol. Sure. Ind., LXIII, Pfc. 2, p. 193, (1934). 
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thus be prevented from percolating down through the strata towards 
the new tunnel, and ( b) that the surface above the tunnel and in its 
vicinity be efficiently drained by artificial channels. 

57. At the request of the Chief Commissioner of Railways, Mr. 
W. D. West included in his preliminary report on the Quetta earth¬ 
quake a section discussing the safety of the 

chi8ta°n. ak tunn€l ’ Balu " Khojak tunnel, near Chaman, in the event of 

an earthquake in that region. The Khojak 
tunnel is nearly two and a half miles long, and its western end is 
less than a mile and a half from a fault which has been the focus of 
several severe earthquakes in the past, notably the Chaman earth¬ 
quake of 1892. 

It has long been thought that the intensity of the long waves 
diminishes in depth, but until recently little accurate research has 
been carried out in the matter. Recent investigations in Japan, 
however, have shown conclusively that the amplitude of the wave 
motion decreases 'vith depth, being shown in one experiment to 
decrease at a depth of 500 feet to about *37 of what it was at the sur¬ 
face. This fact probably accounts for the manner in which deep 
tunnels so frequently escape severe damage during an earthquake. 
In the Quetta earthquake, the Nishpur tunnel, situated within the 
tract of country most severely disturbed, remained undamaged. 

As regards the Khojak tunnel, Mr. West is of opinion that, as it is 
lined throughout with brick or stone masonry set in a cement 
mortar, and that as it is more than 200 feet below the surface of 
the ground for over 9,500 feet of its total length of 14,000 feet, further 
reinforcement docs not seem to be necessary. He recommends, 
however, that the engineers of the North-Western Railway should 
examine the first 1,000 feet of the tunnel at each end to ascertain 
its condition, and to strengthen it if they think it necessary. 

Gem*stones. 

Diamond. 

58. About the beginning of August 1935, a diamond said to be 
an inch long, half an inch wide and a quarter of an inch thick, of a 

pink colour tinged with blue, is reported to 
M»drM <apUr dWrkt ’ have been picked up by a cultivator of Kon- 

ganapalli village (15° 11': 77° 33'), Anant&pur 
district, while ploughing, and was sold in Bombay for Rs. 
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Konganapalli is north-east of and olosc to Fatakottachcru Bail¬ 
way Station near Gooty. It lies 15 miles north-east of Wajra 
Karur, a well-known diamond locality. 

Ruby and Sapphire. 

59. Dr. Iyer reports that in the area west of the Kin Chaung, 
although crystalline limestone and granite contacts occur, precious 

stones are only occasionally found. A good 

NySjgblntt»a?ffim“ d rub y is re P orted to have been found near 

Kyetsaungtaung (22° 50': 96° 2'), south-west 
of Wabyudaung, whilst illicit mining is said to yield an occasional 
stone near Kyaukkyi (22° 59': 96° 9'). Recently in the stream 
north of Nyaungbintha (22° 53': 96° 10') gem mining was prevalent, 
and a few good stones are reported to have been obtained. 

• Gold. 

00. Gold has been known by the local inhabitants to occur in 
the Paunglaung valley from historical times and just before the 

annexation of Upper Burma it was fairly exten- 
Upper 1 Burma! vaUey ' sively worked by Chinese, probably contem¬ 
poraneously with Chinese lead-silver activities at 
Bawdwin in the Northern Shan States and at Mawson in the Southern 
Shan States. The method employed for the extraction of gold was 
to a large degree similar to that used for the winning of lead-silver 
ores in other places. It consisted of sinking a large number of 
closely spaced pits in selected areas. The floor of the valley in 
sheets 93D/11-15 and D/12-16, roughly from latitude 20° 16' south¬ 
wards, is, according to Mr. Sondhi, covered by a thick series of 
coarse pebble and silt beds deposited by the Paunglaung stream, 
probably in Pleistocene times when it was much larger than at 
present. The coarser nature of the more basal of these deposits 
points to the torrential nature of the river’s early days. After 
reaching its base level of erosion it must, in sub-Itecent to Recent 
times, have been rejuvenated, as it has cut through these deposits 
and begun to erode the solid rocky formations below and only the 
remains of the former more extensive pebble and silt beds now 
persist.' These occur in stretches on the concave sides of the larger 
bends of the stream. As the valley of the Paunglaung chaung is 
comparatively narrow the width of these raised gravel deposits is 
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restricted and although the highest levels reached by them may 
vary from 30 to 50 feet, the more general level is from 15 to 20 feet 
above the present level of the stream. At the base of these deposits, 
immediately overlying the upturned edges of the sedimentary series 
of doubtful age, there is a fairly constant pebble bed of about three 
feet in thickness, which appears to carry the main values, although 
the higher beds of this deposit are auriferous to some extent. The 
Chinese, in sinking shafts, thousands of which exist in the Paung- 
lauug valley, seem always to have had this basal bed as their 
objective. 

Besides in this pebble bed, gold is present in small quantities in 
the bed of the stream itself and also in the beds of many of the 
smaller tributary streams. For the most part it occurs as fine dust 
or flakes, but nuggets larger than a pin-hcad are, rarely, found. 
There are a few small villages in the valley and some of the inhabi¬ 
tants practise gold-washing’ during certain months of the year. It 
does not, however, bring them such an attractive return as to induce 
them to make it a whole-time occupation. 

All the localities visited by Mr. Sondhi lie cither in the above- 
mentioned gravel or in the stream beds, over a wide area and under 
so diverse conditions that it is difficult to come to a definite con¬ 
clusion as to the origin of the gold. In the Paunglaung valley small 
exposures of diorite were met in two places, ono near the northern 
end of sheet 93D/12-16 and the, other ucar Nanpa in the south-west 
corner of sheet 93 D/I 1-15, and their existence at one or two places 
near Taloktwin is suspected. If the origin of the gold is associated with 
these intrusions, as happens in the case of similar rocks at Mwe-daw 
to the north in sheet 93 D/10-14, the existence of the metal in the 
tributary streams away from tho main valley is difficult to explain, 
unless a widespread network of intrusions, of which there is no 
visible sign, is presumed. The igneous belt on the west of the sedi- 
mentaries, represented by granite and porphyry, cannot be the 
source of the gold, as the known localities become less and less in 
that direction and practically end before the granite outcrops are 
reached. It is Mr. Sondhi’s opinion therefore that the principal 
source of gold in the Paunglaung valley is to be sought in the sedi¬ 
mentary rook formation to which the drainage of the stream is 
mainly confined in this area. It must he noted however that this ' 
opinion is based on rapid traverses mostly along the strike of 
the rocks, and may have to be modified when a larger area is 
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systematically mapped and when geological conditions are better 
known than at present. The fact remains that the main gold values 
lie in the basal pebble bed of the raised river deposits that cover 
the floor of the Paupglaung valley. 

61. Gold is said to occur south of the 8 th milestone on the Tha- 
beitkyin-Mogok road, where the debris of a broken quartz reef was 

noted by Dr. Iyer. The soil of the vicinity 

Mogok rosdT B^rniaf ,0 * g encr alJy collected by the villagers after the 

rains and small quantities of gold are obtained 
by washing. • 

62. Gold occurs in river gravels along all the streams south of 
Malkanagiri, in the Malengar river, and in the tributary of the 

Sankani running south-east from near Masenar. 
D Siate ’ Cent,al The source of the gold is uncertain. It can be 

recovered economically only by the local gold 

washers. 


Graphite. 

63. Graphite occurs distributed throughout the Mogok area in 
the crystalline limestones, calciphyres, garnet-gneisses and khonda- 

lites. South-west of Wabyudaung (22° 52' : 
Mogok area, urma. 9 '^ i ar g e pockets of graphite have been 

found in the gneiss and pegmatite. Attempts were made to work 
these deposits some years ago, but were soon abandoned. Small 
pebbles of graphite debris occur on the surface of the ground and 
in the streams in the vicinity of the occurrence. 

64. Dr. P. K. Ghosh was deputed to visit the old graphite mines 
Ea*t Godavery district, in KekapaUi jirka, Bhadrachalam taluk, Bast 

Madras. Godavery district, Madras Presidency. 

He reports that there are two extinct graphite mines at the 
south-east flank of Puli Konda (17° 33' : 81° 26') and the northern 
flank of Bacha Konda (17° 32' : 81° 26') respectively, and also 
several shallow pits. The graphite has also been found as a detrital 
deposit in a pocket 3 feet by 9 inches by l\ inches in the 
alluvium in the southern flank of Sutra Konda, miles to the 
west of Puli Konda. The mines were operated by Messrs. Binny 
and Co., Madras, through their agents the Godavery Coal Co., Ltd., 
Cocanada, but no details of the volume of the business are avail¬ 
able. 
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The country-rock is formed of the khondalite series, tilted 
vertically and striking N.N.K-S.S.W. and injected by granite 
and pegmatite veins. From his examination of the old mines, 
Dr Ghosh concluded that the workable graphite deposit occurred 
as definite N.N.E.-S.S.W. bands, one to two feet in width and 
40-50 feet in length, in the khondalite series. He believes that these 
bands represent original intercalates of carbonaceous impurities since 
altered by metamorphism into graphite. 

The old mines are practically exhausted but there is a likelihood 
of workable amounts of graphite being present in Sutru Konda 
and its neighbourhood, since large bladed graphite crystals have 
been found as a detrital product in a pocket in the alluvium in this 
locality. 


Gypsum. 

65. Occurrences of gypsum in the neighbourhood of Raj pur and 
Jharipani, between Mussoorie and Dehra Dun, have been known 

Dehra Dun district, * or over a century 1 . Mr. J. B. Auden states 
Tehrl Garhwal State, that the gypsum is located in the Lower and 
United Provinces. , pjpp er Krol limestone. He has found another 

occurrence of gypsum on the north bank of the Song river, 600 
yards W. N. W. of Sera (sheet 53 J/3: 30° 18' : 78° 14') which 
is just within Tehri Garhwal State. The gypsum occurs there as 
lenticles replacing the dark magnesian limestones of the Krol D 
stage. The lenticles are arranged parallel to the bedding and 
average about one foot in thickness and three feet in length. The 
gypsum is fairly pure, though it contains occasional nodules of 
unreplaced limestone. The associated Krol shales are covered with 
an efflorescence of magnesium sulphate. On the south bank of 
the river, opposite Sera village, is found a sulphur spring which 
doubtless has some genetic connection with the gypsum on the 
north bank. 


Iron-ore. 

66. Deposits of iron-ore were noted by Mr. Crookshank both 
on the east and the west side of the Bailadila ridge. Average 
specimens taken from these contained 68*79 per cent, of iron. 

1 Bibliog. lad. Gool. and Phya. Goog., Annotated Index of Minerals of Economic 
Value, pp. 230, 231, (1918). 
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No estimate of the quantity of ore present is available as the 
mapping of the area is not yet complete, but it can be said with 

certainty that the deposits are both rich enough 
Pmhirf b S<atC> CentTal large enough for exploitation. Isolation 

alone prevents their utilisation. 

Deposits of vanadium-bearing titaniferous iron-ores from 
southern Dhalbhum and northern Mayurbhanj have recently been 

Mayurbhanj State investigated. The V 2 0 3 content of these 
and Dhalbhum, Bihar ores, varying from 0*6 to 6*0 per cent., is 
and Orissa. very capriciously distributed, and depends 

mainly on the presence of a new mineral variety, vanado-magnetite, 
which occurs in them. The largest deposit is near Kumharoubi 
(22° 18': 86° 19'), in Mayurbhanj State, where there is at least 
one million tons of debris scattered over the surface of the hill 


slopes. Until very careful close sampling is done, it is not possible 
to say what grade of V 2 0 8 could be obtained from here. The country 
extending south towards the Simlipal jungle has also not been 
surveyed, but the indications are that these deposits are likely to be 
found to the south, as the basic igneous rocks with which they are 
associated continue in that direction. It may be remarked that this 
area deserves close prospecting and thorough sampling before dis¬ 
carding it as a likely source of vanadium. It should be under¬ 
stood, furthermore, that as this is the only high grade (probably) 
type of vanadium-bearing iron-ore known, a suitable method of 
extraction would have to be developed. The solubility of the 
vanado-magnetite suggests that a wet process may be a likely line 
of investigation. 


Lead-ore. 

67. Galena is reported by Dr. M. R. Sahni to occur about five 
miles west of Namhu in the bed of a small hill stream known as 

Mokso-nga-pan (21° 46' : 96° 41') in the 

Shanlliates Southern Southern Shan States in Sheet 93 C/9. At 

the time of Dr. Sahni’s visit the entire hill¬ 
side had slipped and choked up the dry bed of the stream and no 
specimens of ore could be found. Blocks of slickensided rock are 
common and in Dr. Salmi's opinion there is no doubt that a fault 
crosses the stream-bed here and that the occurrence of ore is con¬ 
nected with it. 
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68 . Near the 12th milestone on the Thabeitkyin-Mogok road, 
Dr. Iyer reports that a vein of quartz containing galena cuts a 

\ ridge formed of crystalline limestone and cale- 

Mo N gok Bu b rma yln ’ and that prospecting has been earned 

out on this vein within comparatively recent 
times, as may be seen from the pits sunk in it. The galena occurs 
as streaks in the quartz and is reputed to contain a little silver. 

69. Dr. A. K. Dey noticed a few crystals of galena in a small 
quartz vein occurring in a paddy-field about half a mile W. N. W. 

of Kama (22° 63' : 86° 44'). No exploratory 
Benjja| CUra di9tric< ’ work has been done on the deposit, which 

appears to be more of academic interest than 

commercial value. 

Lepidolite. 

70. A visit was made by Mr. Crookshank to the area where 
lepidolite had been found during the previous field season. Two 

deposits were mapped. The one occurs about 
Provinces. 5 ** 16 ' CMItfal 400 yards south of Mundval (18° 39': 81° 56'), 

and extends east-west about 300 yards. A 
prolongation of this deposit was noted along the same strike about 
400 yards further west. 

A richer looking occurrence was noted on the face of the hill 
about 600 yards south by west of Mundval. The pegmatite in 
which the lepidolite occurs is about 30 feet wide by about 70 yards 
in length. The lepidolite is confined to 15 feet, in the centre of 
the pegmatite. It forms large boulders separated by a network 
of veins and minor boulders. All these are embedded in brittle 
white quartzite. 

A shallow trench was cut across the pegmatite in order .to ascertain 
the percentage of lepidolite present. It was estimated that if the 
whole lepidolito-bearing part of the pegmatite was extracted, about 
15 tons of lepidolite would be obtained for every foot in depth of 
pegmatite extracted. For this output about 90 t< ns of useless 
quartz would have to be taken out also. 


Petroleum. 

71. Charge of the office of the Resident Geologist, Yenang- 
yaung was held by Mr. E. J. Bradshaw until his departure on leave 
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on the 21st April and after his return from leave on the 9th 

December. Charge of the office was held by 
Mr - E - L - G - Cle «5 during Mr. Bradshaw’s 
absence on leave. The Resident Geologist 
was consulted on technical matters arising out of the administra¬ 
tion of the oilfields and on problems relating to leasing and de¬ 
velopment. Routine work included advice on the drilling and 
abandonment of wells and the storage and measurement of oil. 

During the year the Resident Geologist was consulted on techni¬ 
cal matters during the preparation of draft Rules under the Burma 

Draft Rules under the 0ilfields Act > 1918 > amended by Burma 
Burma Oilfields Act, Act No. VII of 1933. The draft rules,. whose 

purpose is to give effect to the objects of the 
Burma Oilfields (Amendment) Act, 1933, were completed during 
the year and have since been published for opinion and criticism. 


Natural Gas. 

72. In consequence of a request made by the Government of 
Bombay in the Revenue Department. Dr. P. K. Ghosh revisited in 

August and September, 1935, the fourth bore- 
dfs?ric| ia Bombay ned * ba< * ncar Sonaria tank, about lj miles to the 

west of Gogha in the Ahmedabad district 1 . 

As a result of the visit, Dr. Ghosh recommended that the boring 
operations commenced by a private firm in February,. 1934, should 
be discontinued, as the locality chosen for boring was situated 
almost at the bottom of a syncline and was fairly close to the third 
bore-hole, reported on by Dr. Ghosh in 1932, which has been dis¬ 
charging an uninterrupted flow of gas since 1921. Moreover the 
locality in question was not one of the six sites which, on structural 
grounds, Dr. Ghosh had selected in 1932 as suitable for exploration. 

According to Dr. Ghosh, the data obtained from the bore-hole 
indicated that there are two layers of gas-sand at 841-845 feet and 
957-960 feet respectively, the latter being perhaps a continuation 
of the gas-bearing stratum met with at the third bore-hole at Gogha. 
As is to be expected, the amount of gas emitted is scanty; it is 
issuing as small bubbles with a fairly copious supply of water. The 

evidence is not clear as to whether the gas-sands are independent 

; , ' 

* $ee * General Report for 1933 * 8tc. OeoU 8un>. Ind. f LXVIII, pp. 42*44, (1934). 
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of water; the simultaneous issue of gas and water may be due to 
the seepage of water along the sides of the bore-hole pipes from 
higher horizons. It is essential that the gas horizon should be 
kept perfectly watertight. Hence, in future operations, all the 
water-sands should be cemented off with the progress of the bore¬ 
hole. 

Unsatisfactory as the Sonaria bore-hole is from the commercial 
point of view, it has at least served to confirm Dr. Ghosh’s views 
concerning the patchy distribution of gas-sands in this area (at 
Gogha only one gas-sand was found, while at Sonaria tank there 
are two), and the extension, although in a very attenuated form, 
of the Gogha gas-field at least up to the Sonaria tank site. 

The records of the bore-hole have not added substantially to 
our knowledge of the gas-bearing potentialities of the area. Dr. 
Ghosh does not think it worth while putting down bore-holes in 
the Gogha anticline as the gas-content of the anticline must be much 
reduced by now. 

As regards the other anticlines, viz., Bhurabli, Rampur, Ratanpur 
Nava, Kuda, Avania and Akvada, it yet remains to be proved that 
they contain gas in commercial quantities, although such a possi¬ 
bility certainly exists. Accordingly, if it be decided to pursue 
the investigation further, Dr. Ghosh recommends the sinking of 
bore-holes near the crests of these anticlines in the first instance. 
From the results obtained from these bore-holes, a better idea 
will be formed of the gas-content of the Tertiary belt in the north¬ 
eastern part of Kathiawar. 

In the bore-hole situated at Hajad in the Ankleshwar taluk, 
Broach and Panch Mahals district, Bombay, on the east coast of 

Ankleshwar taluk t ^ lc °* Cambay, Eocene Nummulitic lime- 
Broach and Panch stone was met with at a depth of 30 feet, and 
Mahals district. boring was continued in the Nmnmulitics to a 

depth of 180 feet, when further work was discontinued as a result 
of Dr. Ghosh’s advice. Dr. Ghosh considered it advisable for 
work to be restricted to Gaj sediments in the first instance, as the 
gas on both sides of the Gulf has so far been obtained f-om sediments 
of this age. 

Salt. 

73. During the Fujah holidays in October,. Mr. E. R. Gee visited - 
the Salt Range, Punjab, in order to advise the Northern 'India 
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Salt Revenue Department on certain points in connection with the 
exploitation of the rock-salt resources of that area. 

In the Mayo Mine, Khewra (32° 38' : 73° I') he observed that, 
in the south-eastern part of the mine, the new 23 incline has proved 
v- the Middle Pharwala scam and that cross-cuts 

Pun)ab° W,ne ’ Khewra> were being driven in that seam tc the east 

and west. He advised the driving of an ex¬ 
ploratory drift towards the south from this cross-cut near chamber 
25 in order to prove the thickness of the seam. In the Pharwala 
development tunnel he noted that the recent extension had passed 
through the Sujowal seam into the Buggy seam, though the division 
between the two seams is here less definite and the seams, so far 
proved, are of poorer quality than in the more western workings. 

At Kalabagh, (32° 58': 71° 33'), Mr. Gee examined the explor¬ 
atory drifts that are being driven near Kalabagh town. Drifts 

have been excavated from four different points 
Kalabagh, Punjab. ^ ^ of thesej seam8 of good quality 

salt have been proved. Extensions to the drifts were recommended. 

74. The Northern India Salt Revenue Department propose to 
have certain areas at Khewra, Makrach (32° 40': 72° 53') and 

Proposed topographl. Kalabagh, surveyed on a large scale during 
cal surveys in the Salt the cold weather, 1935-36. Mr. Gee had re- 
® ange * commended exploratory drifts for rock-salt in 

these three areas and while in the Salt Range this year he advised 
on the extent of the areas that should be surveyed. 


Silver (see Lead-ore). 

Tin-ore. 

75. Dr. Iyer reports that cassiterite has $een found in the peg¬ 
matite dyke at Sakangyi (22° 54' : 96° 21') in the Mogok sub¬ 
division, in association with quartz and topaz, 

Mogok ares, Burma, ^at the occurrence is only of scientific 

interest. Columbite has also been reported from the same peg¬ 
matite. 

Water. 

76. At the instance of the Commissioner, Federated Shan States, 

Mr. V. P. Sondhi was deputed to examine the 
and” b Lolkaw, Southern possibilities of tube-well water supplies for the 
Shan State*. towns of Loilem and Loikaw. 
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According to Mr. Sondhi, Loilera (20° 55': 97° 34', sheet 93 H/9-13) 
is situated at a height of 4,200 feet above sea-level in the heart of a 
well-defined synclinal basin composed of Silurian rocks, comprising u 
number of series and stages from the Valentian to Hercynian. Litholo¬ 
gically the rocks are divisible into flaggy shales at the bottom, phacoi- 
dal limestones in the middle, and soft mudstones at the top. The 
bottom shales are best exposed near the village of Panghkawkwo, 
E. S. E. of Loilera, where they dip to the west at 60° and 
have an estimated thickness of 150-200 feet. The overlying phacoi- 
dal limestones are well-bedded and tabular, and have strongly 
influenced the topography and drainage of the area,—the topo¬ 
graphy being pock-marked by a large number of circular funnel- 
shaped swallow-holes, and the drainage largely underground. East 
of Loilem they dip steadily in a westerly direction at 00° 
and their counterpart to the west of Loilem is represented by the 
sharp hill's and swallow-holes west of the Military Police, lines where 
the limestones dip to the east at 50°. The thickness of these beds is 
estimated to be slightly over 2,000 feet. 

The mudstones which overlie the limestones are the youngest 
rocks of ihe syncline; with the exception of a few intercalated 
strong bands of limestone their character as regards grain and com¬ 
position is very much the same throughout their thickness, which 
is estimated to he not much less than 2,000 feet. 

The geological structure of Loilem being that of a syncline, in 
which a thick scries of partially fissured limestones is enclosed 
between a lower and an upper impervious layer of clayey rock 
formations, theoretically provides ideal conditions for an artesian 
or sub-artesian supply from wells located along the axis of the 
syncline. Tapping a supply from near the base of the limestones 
is not, however, practicable at Loilem, as a bore-hole, to reach an 
effective depth, would have to penetrate too deep to be within the 
financial resources of the town. Financial objections also preclude 
the Utilisation of water by pumping from the artificial lake which 
Bes south of the Military Police lines, and the piping of water from 
a perennial spring which, emerges 2| miles W. N. W. of the town. 
For practical purposes therefore the upper mudstones are the only 
rocks which can be considered. These possess very poor permeabil¬ 
ity and a system of water supply, such as a tube-well, where 
free permeability is an essential factor, is unsuited to them. The 
present dug wells at Loilem, which are mostly fed from the more 

9 
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permeable surface soil and sub-soil, yield enough water for the 
requirements of the town so long as the sub-soil remains saturated 
with meteoric waters. With the advance of the dry season, when 
the sub-soil is drained and seepage is confined to the fresher rocks 
below, the yield becomes very small. The flow into a well in such 
conditions is in direct proportion to the seepage surface tapped 
by it and in a tube-well such surface is naturally considerably 
reduced. It is obvious therefore that a tube-well cannot be re¬ 
commended to replace the existing dug wells for the water-supply, 
of the town. In the circumstances Mr. Sondhi recommends the 
improvement of the existing type of wells by increasing their depth 
and diameter and also by running infiltration galleries in suitable 
directions, so as to increase their seepage surfaces and storage 
capacities. 

Mr. Sondhi thinks that this supply could be supplemented in 
individual cases by thfe collecting of rain water from the corrugated 
iron roofs with which most of the buildings of the town are provided. 

Loikaw (19° 40': 97° 13'—sheet 94 E/2), is the largest town of 
the Karenni States and is built on the banks of the B§J.u chaung 
which flows from the well-known Inle Lake. The oldest rocks of 
the area are represented by a series of mudstones of a deep red 
colour exposed on the western slopes of the hills to the south of 
town and also, in a fresher state, in the stream itself. These are 
unconformably overlain by Plateau Limestone which occurs in the 
form of sharp crags and rugged hills. Both these formations are 
covered by the thick mantle of lacustrine deposits of the flat Loikaw 
plain. At Loikaw these lacustrine deposits are between 70 and 
80 feet thick and have been entirely cut through by the Balu chaung 
exposing a long line of scarp faces on either side of the stream. 
They arc composed of poorly consolidated clays and loams of a light 
colour, without any visible bedding, and contain iron salts which 
give rise to a highly lateritised soil. A surface study and well 
records do not give any indication of the existence in them of freely 
permeable, coarse-grained beds, such as sand or pebble beds, although 
such deposits are liable to occur in shallow' water deposits of this 
nature. In the absence of such evidence Mr. Sondhi cannot advise 
the sinking of a tube-well except for purely experimental purposes, 
The only other source of water-supply available is the raising 
of water from the Balu chaung. This is a source that may best 
be left to the local Public Works Department,, to investigate. Be* 
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garding tie present water-supply from dug wells, Mr. Sondhi remarks 
that during the rainy season the water table is practically level 
with the ground surface and the few wells north of the Balu ckaung 
are full to the brim. With the advance of the dry season the water 
table drops steadily with the consequent drop in the water level 
in wells until, towards the middle of the dry season, the wells are 
dry. The general direction of the ground slope is to the west, 
towards the Ya lake, and wells in this direction are the last to dry 
up. On the extreme west the Ya lake retains a sheet of water 
throughout the year and its banks are always green and marshy. 
The level of this lake therefore appears to represent the level of 
permanent saturation. If this be true, then none of the present wells 
reaches this zone and all derive their supply from a temporary 
saturation of the lacustrine deposits in the rainy season. Another 
reason why the zone of permanent saturation can be expected to 
be near the level of the Ya lake is that, in a poorly consolidated 
homogeneous deposit like that at Loikaw, maximum concentration 
of water, may normally bo expected near its base where it lies upon 
the well-consolidated impervious mudstones, and this latter deposit 
cannot be far below the level of the lake. In view of these con¬ 
siderations Mr. Sondhi suggests that the present wells do not reach 
the zone of permanent saturation and that at least one well should 
bo sunk deep enough to reach the base of the lacustrine deposits 
to ascertain the conditions of water concentration there. 

77. During the field-season 1934-35, Mr. Y. P. Sondhi reported 
on the waterless tracts of the Lower Chindwin district. These 

are situated either on the Irrawadian series 
iric”£rao! ndW,n db " (Upper Tertiary) disposed in a synclinal basin, 

or on alluvium; of the latter there are deposits 
of both older and younger; the former crops out in certain localities 
only and is often covered by younger alluvium and a thick soil 
cap. It • does not form a good source, of underground water, and 
most of the waterless tracts cast of Monywa are situated on it. 

Tube-wells which go through the alluvium to tap the water 
iu the Irrawadis may be ruled out, as the water in the Upper Ter- 
tiaries in Upper Burma is always saline and usually impotable, and 
in the alluvium hero the limited percolation area of a tube-well 
would not give an adequate supply. 

Mr. Sondhi discusses the various areas in detail and his general 
conclusions aye to the effect that amelioration of the situation is 
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to be sought in sinking shallow wide-diameter wells, or by widening 
the existing ones and running infiltration galleries at any water¬ 
bearing horizon met with. Such wells, it would appear, do not 
usually need to exceed 30 feet in depth, though in two cases sweet 
water has been struck at about 80 feet. 

Surface tanks are, of course, useful, but should be located in 
comparatively narrow valleys, preferably with steep gradients, and 
the surface area should be as small as possible in proportion to 
capacity, to reduce the loss by evaporation. 

78. In April, Mr. West paid a short visit to Rewa State to investi¬ 
gate the possibilities of increasing the water available for irrigation 

in the northern part of the State. The area 
IndliiT* St8te * Cen * ral investigated comprised the four tahsils of Satna, 

Rewa, Mauganj and Sirmaur. This area is 
part of a level elevated plateau, bounded on the south-east by 
the Kaimur range, and on the north and east by the escarpment 
which overlooks the plains of Allahabad and Mirzapur. The 
gentle northern slope of the Kaimur range gives rise to a number 
of streams flowing northwards across the plateau. The rainfall 
averages about 42 inches a year; but, owing to the scarcity of 
vegetation in this part of the State, the rain, as soon as it falls, 
rapidly runs off the ground into the streams and rivers, and is thus 
to a large extent lost to the State. 

The geological structure of this part of the State is simple. It 
is a very shallow trough of Upper Vindhyans pitching very gently 
to the west. The centre of the trough is formed of the Lower 
Bhander sandstone, followed outwards successively by the Bhander 
limestone, the Ganurgarh shales, and the Upper Rewa sandstone. 
An examination of the water-bearing properties o i each of these 
groups, as judged from the supply of water in the wells, showed 
that the only group likely to contain much water is the Bhander 
limestone. Since this group is underlain by impervious shales, the 
conditions appear to be favourable for the accumulation of under¬ 
ground water within the limestone. The volume of water which 
may be stored in this way is, however, rather problematical. In 
the first place the trough is so shallow, especially on its north side, 
that the conditions favourable for the storage of water, which are 
dependent on such a structure, can only be held to obtain to a very 
limited extent. In the second place, the limestone in question is, 
for the most part, so massive that the voltqne of water that it is 
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capable of storing is likely to be limited. To determine to what 
extent these limitations are serious, Mr. West has suggested that 
the two big wells by the new guest house at Bewa should be thorough¬ 
ly tested by continuous pumping with efficient electric pumps, 
noting the rate of recovery of the wells. In addition he has recom¬ 
mended that three new deep wells be constructed in the centre 
of the trough. One of these may be constructed by deepening the 
well at the power house at Satna. A second should be constructed 
near Bampur on the Bewa-Sjatna road, and a third should be put 
down near Amilki, between Bewa and Govindgarh. These three 
wells should also be thoroughly tested. It might be thought that 
for the purpose of these experiments tube-wells would be easier 
and less expensive to construct than wells. But in view of the 
fact that the rate of flow of water within the Bhander limestone 
is likely to be slow, the very much greater surface provided by a 
large dianieter well will be more efficient in supplying water from 
such strata than a narrow tube-well. 


Summarily, while Mr. West is rather doubtful if the large amount 
of water required for irrigation can be obtained in depth from 
these rocks, he considers that in view of the great benefit to bo 
obtained from an increased supply of water the tests recommended 
by him should be carried out. 


79. At the request of the Chief Engineer, Irrigation Develop¬ 
ment, Mr. Auden was deputed in conjunction with Dr. McKenzie 
„ . . „ . Taylor, Director of Irrigation Kesearch, Pun- 

bad districts, United jab, to advise on problems connected with a 
Provinces. scheme of tube-well irrigation in the north¬ 

western districts of the United Provinces. Tho Irrigation Depart¬ 
ment has embarked upon an extensive scheme of state irrigation 
from tube-wells, driven by Ganges Grid electricity. The final 
development will entail the running of 1,500 1$ cusec wells for 
3,000 hours in the year over a total area of 3,600 square miles. 
The problem was whether or not such pumping would have a dele¬ 
terious effect on the ground-water supplies of the districts con¬ 
cerned. The factors governing the supply of water to the ground 
are;—(i) local rainfall; (2) slow seepage from the Terai, where 
the rainfall is higher; (3) seepage from canals and canal-irrigated 
l and* ; and seepage from the areas irrigated by water pumped out 
from the tube-wells. 
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Dr. McKonzie Taylor is concerning himself with a statistical 

examination of the rainfall and water-table records, with the in* 

fluence of seepage from canal-irrigated lands, and with accurate 

laboratory determinations of the transmission co-efficients of the 

water-bearing sands. 

Mr. Auden emphasises that the areas in which tube-woll pump¬ 
ing is confined should not be considered as isolated units indepen¬ 
dent of the neighbouring areas, where there is less demand for water 
drawn from the ground, but that they should be regarded as part 
of the Gangetic alluvial system, which, east of the submerged ex* 
tension of the Aravalli range front Delhi towards Delira Dun, occurs 
in a single basin almost certainly without underground barriers 
of any magnitude. While rainfall is probably the dominant factor 
in controlling the level of the ground-water in individual districts 
it is a safe conclusion that the continuity of the alluvium in this 
basin permits the greater rainfall supply of the Terai belt being 
operative as a ineanST of replenishment in the area to the south. 
A study of the tube-well records shows that sands predominate 
over clays and also that correlation is very seldom possible between 
the strata of even closely situated wells. The strata are lenti¬ 
cular, and the predominance of sands suggests that the clays bhould 
bo considered as lenticles enclosed within a more general matrix 
of the sands. This indicates ■ that the water in the sands occurs 
as a continuous reservoir, which must be connected with the strata 
below the Terai where the rainfall is greater. Even assuming the 
most unfavourable conditions—an annual rainfall of 20 inches 
(which is the average of three different periods of three consecutive 
years of lowest rainfall at Meerut) and no percolation of the irriga¬ 
tion water from the wells back into the ground,' Mr. Auden calculates 
that there is a considerable excess of rainfall over the water removed 
by pumping. Both Mr. Auden and Dr. McKenzie Taylor were 
impressed by the porosity of some of tho superficial sands and by 
the fact that percolation back into the alluvium must be consider¬ 
able. Taking into account the interconnection of the water-bearing 
sands, the influence of tho higher rainfall zone of the Terai, and the 
percolation of water pumped out from the wells back into the allu¬ 
vium, Mr. Auden considers that there is little danger of the lowering 
of tho water-table as a result of this irrigation scheme. 

80. In October, Dr. 0. S. Fox visited Madhtjpur (24° 16': 86° 38') 
in order to advise the authorities of the Eadt Indian Kailway on 
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the question of augmenting the supplies of water for the railway 

locomotives and staff. The total quantity of 
Mad hupur, E. I. Ry. wa ^ r required was 20,000 gallons per day. The 

present source of supply for the staff is derived from a number 
of wells, and for locomotives it is obtained from a tank to the west 
of the station, the tank being kept filled by pumping from the 
Titia mala about one mile south-west of the railway station. 

Dr. Fox states that tho rocks exposed consist mainly of gneisses 
with irregular lenticles and. veins of pegmatite. He observed a 
prominent seepage of fresh water in the railway cutting between 
miles 183 and 184 on the Main Lino to tho N. N. W. of Madhupur 
Station and advised the sinking of a deep well in a recess on the 
west side of the cutting bctwcon miles 183/7 and 183/8 with, if 
necessary, a gallery running from tho bottom of the well beneath 
the railway cutting. As an alternative, he suggested that the 
present well No. 1 might bo deepened and a similar underground 
gallery driven towards the above-mentioned cutting. 

Ho further suggested that the supply of tho Titia nala pump¬ 
ing tank might bo greatly improved both in quantity and quality 
by excavating a wide-diameter well to a depth of 25 to 30 feet 
below the bed of the nala, immediately on the upstream side of 
a prominent dolerite dyke which crosses the stream-bed just below 
the present pumping station. 

81. Dr. Dunn visited Kampteo in September to advise on the 
possibilities of a w'ater supply for the Cantonment. Up to the 

Kamptec, Central present a large number of private and military 
Provinces. wells have supplied the water requirements, but 

it is now proposed to utilise the considerable amount of reserve 
power at the Power Station in some form of pumping scheme. 

The Cant-onment area is covered by alluvium to an average 
depth of 40-50 feet, but the evidence available indicates that a 
ridge of schists and gneiss underlies the alluvium here, striking 
W. N. W. To the north, across the Kanhan river,. Kamfchi sand¬ 
stones crop out and the boundary between Kamthi sandstones 
and gneisses is either a fault or a very steep north-dipping surface. 

It has been proposed to sink bore-holes in the Power House 
compound with the hope of obtaining the necessary water supply j 
but such a scheme is unlikely to yield the 180,000 gallons per day 
required. 
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Bore-holes along the bank of the Kanban river into the porous 
Kamthi sandstones near their junction with the gneiss are an alter- 
' native scheme,—previous boring here had demonstrated the possi¬ 
bility of obtaining 8—10,000 gallons per hour from one borehole; 
but the water was of a hard nature. The scheme is not favoured 
because of the uncertainty of obtaining the necessary supply. 

The most certain source of supply at Kamptee would be from 
a large well sunk in the river-bank at the sharp bend opposite Gore- 
ghat, at a point west of Camp Equipage Godown No. % and west 
of the tributary nala wliich enters the Kanhan just west of the- 
bungalow. The well would be on the low ground about 30 foot 
from the river-bank, and the pump house would bo situated on 
the high ground a few yards further south, above flood-water level. 
This situation is almost ideal for thiB type of well. If the supply 
is insufficient from the well itself, aftor taking it down to bedrock, 
a short gallery, driven out below the river, should give all the addi¬ 
tional infiltration required. 


GEOLOGICAL SURVEYS. 

Burma Circle. 

82. During the field season 1934-35, the Burma Circle consisted 
of Mr, E. L. G. Clegg (in charge), Messrs. E. J. Bradshaw, V. P. 
Sondhi, Drs. II. L. Chhibber, M. R. Sahni and L. A. N. Iyer. Mr. 
Bradshaw was stationed at Yenangyaung as Resident Geologist and 
on his proceeding on leave on 22nd April, 1935, Mr. Clegg took 
over the duties of Resident Geologist in addition to his own. 

83. The field season had hardly begun when Dr. Chhibber, 

who had proceeded to the Myitkyina district to continue his survey 

M . . in the Jade Mines area, became ill and was 

Myitkyina district. unabk to COBtinue llis work< ^ a resu i t| 

the survey of the Jade Mines area was not continued. 

84. During January and February, Mr. Clegg was engaged on 
the completion of work along the Eocene-Pegu boundary in sheets 

. 85 1/15 and 1/16 in the Thayetmyo district, 

aye yo * c. J923-24 field . season Mr. Clegg 

worked in this area but was unable to find any evidence for fixing 
the Pegu-Eocene boundary between Thakutkyaw (19° 18': 94° 54'), 
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and west of Thapangyo (19° 5'; 94° 57') to the south. 1 As a conse¬ 
quence the boundary was loft as originally mapped by Theobald. 8 

The Eocene-Pegu boundary, as revised by Mr. Clegg as a result 
of his recent work, is adumbrated in Theobald’s map by the lime¬ 
stones shown as occurring south and west by south of Thapangyo. 

The area examined, which is included betweon the Thayetmyo- 
Mindon road (latitude 19° 23') and the Made chaung (latitude 
19°) and longitudes 94° 47' and 95°, forms a diagonal running N. N. E. 
and comprises Upper Eocene and Lower and Middle Pegu rocks. 

The Upper Eocene rooks consist of shales, alternating flaggy 
sandstones and shales, false-bedded and lenticular sandstones of a 
massive character, and foraminiferal limestones. The foraminiferal 
limestones are in general associated with the more shaly bands 
in the series, although foraminifera do also occur, as reefs and isolated 
teats in some of the sandy rocks. Were it not foT the foraminiferal 
limestones it would be difficult, if not impossible, to fix an upper 
boundary to the Eocene. As it is these limestones are intermittent 
in character and at times have the habit of striking at an anglo 
to the ridge of high ground which they form; they dip for the greater 
part in conformity with the other Eocene rocks in a north-easterly 
direction at an average of about 30°. In sheet 85 1/15, on the 
Thayetmyo-Mindon road, they are met at mile 28*2 and ocour 
intermittently from here to the south-east for about six miles, 
where they are cut off abruptly by faulting. They are bounded 
on the south-east by a oross fault which runs in a south-west by 
west direction and forms a fault scarp north-west of Shwenattaung 
Pagoda. These Eocene foraminiferal rocks were picked up again 
eight miles to the S. S. W. in sheet 85 1/16 and were traced from 
there in a south-east by south direction to Pingadaung on Made 
chaung. Faulting in these Upper Eocene rocks is common. 

The Pegu rocks, from where the Eocene rocks are cut off six 
miles south of the Thayetmyo-Mindon road, consist of a massive 
series of rather shaly fine-grained micaceous sandstones, weathering 
out in lenticles in the harder bands and spheroidally in the thin, 
softer and more shaly intercalations. They form the high Theobyit 
Taung-Myitmyin Taung ridge, which is made up of a series of scarps 
and dip slopes striking north-west to north. The dip slopes are 
at angles of 40° or more and are ofton bare of vegetation and 

1 Sec. Oeol. Swrv. Ind„ LVUI, Pi. 1, p. 45, (1926). 

8 Mem . Oeol. Surv. Ini., X, Art. 8, Map, (1673). 
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extremely difficult to traverse. On the summit of the ridge castel¬ 
lated effects are produced. Northwards these rocks have a very 
poor development on the east side of the Eocene-Pegu boundary, 
thinning out from 3,000 feet to little more than 500 feet. The 
series is fossiliferous but fossils become more scanty south of the 
Mindon chau.ng, where the same series is found in the faulted anti¬ 
cline which forms the Wetehan Taung-Taungnyo range and in the 
syncline to the westward in the rocks which form the ridges of 
Nale Taung, Sima Taung, Kyoin Taung, Yebok Taung and the hills 
north of Kyaukme. 

This sandstone series passes gradually upwards into a shale 
series which can be followed down the Pyinaing-Satle valley, through 
Aukmanein, Singaw and Kyaukpadang and thence to the south¬ 
east to underlie the Prome sandstones west of Kama; it passes 
downwards into a fine, blue, spheroidally weathering shale series 
which can be seen (1) due south of Thakutkyaw, (2) in the goto 
of the faulted W^fcchan Taung-Taungnyo anticline and again (3) 
forming the valleys of Pyagyi Honda, Gyinyo, Ycbokkale, Pein- 
nekwin and at Kyaukme. A local sandstone horizon is sometimes 
present abovo the Eocene foraminiferal limestone horizon and can 
be seen west of Monda and Gyinyc and north-west of Peinnekwin 
in sheet 85 1/16 and east and south-east of Thakutkyaw in sheet 
85 1/15. The abovo horizons can be identified with the Yaw stage, 
(foraminiferal limestone), Shwezetaw sandstones, Padaung clays, Ok- 
hmintaung sandstones and Pyawbwe clays of Lepper , 1 and a very 
similar section can be made out further north about latitude 19° 
32', where the Okhmintaung sandstones are again strongly developed 
in the ridge from which they presumably take their name, although 
thinning out to the east, where they reappear as the sandstones 
of the Monatkon and Okpon domes and possibly in the anticlinal 
folds further east. 


85. From the latter part of Maroh to the end of the season 
Mr. Clegg completed the 4-inch sheet survey of the Mogok Stone 


Mogok Stone Tract. 


Tract by a more detailed examination of certain 
areas, and in this work he was assisted during 


April by Dr. Iyer. 

The rock groups were the same as mentioned in last year’s 


General Report. 8 


x World Petroleum Congress, London, 1033, Vol. 1, p. 16. 
* Bee. deal, Surv. Jnd., LX1X, p. 51, (1936). 




A short visit was paid to the Kyauktalon area to see if it was 
possible to put in a definite boundary between the so-called Mogok 

Kyauktalon series and the schists to the south. No definite 

boundary between the two areas could be made 
out and although the change from the biotite-garnet-gneiss to the 
schist series can be said to be gradual, gneissose schists are found 
interbanded with biotito-garnet-gneissos in the north and with mica- 
schists in the south, whilst tourmaline-granites are found intruded 
into both series. South of the Nampai Chaung, howover, where 
no intrusions of tourmaline-granite wore mot, phyllitcs alono were 
found. In tliis transitional area the lenticular sheets of tourmaline- 
granite give rise to the hills and the biotite-garnet-gneisses and 
schists to the valleys. The schists are very poorly seen, as they 
are deeply weathered to a thick red soil-cap whilst the country is 
thickly forested. 

In addition to the mapping of a few more small outcrops of 
crystalline limestone in association with the syenite in the Ongaing 
Mo ok Reserved Forest, north of Mogok, the main 

mass of the syenite which runs through On- 
gaing village was found to continue westwards as a thin band into 
tho Yebu valley. On the north side of the Yobu valley, where 
the Mogok-Kyauknaga track crosses it., the rock is still definitely 
an augitc-syenite consisting of microperthite, orthoclase, augito, 
apatito and iron-ores, sometimes a little plagioclase also being pre¬ 
sent. Towards Yobu, in the isolated outcrops in the paddy fields, 
the rock is more acid in character and contains a fair amount of 


Mogok. 


quarts; westwards along the Uyin Chaung this granitic character 
prevails to Thapanbin where the augito or hornblende-syenite and 
granite series dies out. North of Yebu and Thapanbin small out¬ 
crops of white crystalline limestone with phlogopite, spinel and 
graphite were noted, caught up in tho series. 

The numerous crystalline limestones mapped south of Kyauk- 
thinbaw Taung in the north of the Ongaing Reserved Forest are 
intruded by syenite and pegmatite, the pegmatite being a coarse 
whitish rock composed of felspar and smoky quartz, usually seen 
cutting through the limestone or capping it and occurring in a 
similar maimer to the exposures seen on Chinthe Taung north-east 
of Kathe. 

On the south-east of Lada Taung, the jagged crystalline lime¬ 
stone hill immediately north of Mogok town, which continues east- 
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wards to unite with the southern end of the Letnyo spur, occurs 
an exposure of weathered garnet-gneiss which takes off from the 
eastern end of the Injauk valley. This band is obscured by debris 
in the flats west of Myenigon but is seen again cutting into the 
south end of the Letnyo spur; it thins out to the east and is over- 
lain' by crystalline limestone in the Letnyo spur only to reappear 
again as a pear-shaped outcrop underlying the huts north by east 
of Myenigon. Eastwards it is again covered by limestone for a 
few yards but crops out again in the knoll which protrudes from 
the stone diggings to the east. The rock is a light-coloured medium 
to coarse-grained garnetiferous gneiss and consists of orthoclase, 
garnet, and quartz in rounded inclusions in the felspar. A little 
micrographic texture occurs. 


On the south-west spur of Hmyaw Taung, at a height of 5,200 
feet, a very irregular pegmatite of graphic granite continues inter¬ 
mittently to the steep valley immediately north- 
20 we8 ^ Oksaung Taung. In the valley to the east 
of this spur only decomposed calcareous gneiss 
and pegmatite debris can be seen to the ‘ col * north-east by north 
of OkBaung Taung, where the pegmatite which cuts through Hmyaw 
Taung from the Pinpyit area as a continuous exposure is met. In 
the valley on the east side of Oksaung Taung, with the exception 
of a little calcareous gneiss, only pegmatite is exposed. The man¬ 
ner in which the sharp Oksaung Taung peak is reinforced by peg¬ 
matite veins is very reminiscent of the occurrence of pegmatite 
veins in the sharp peak of Pingu Taung in the Kyatpyin valley. 

Thondaungmyaing is a mountain only three miles north-east of 
Mogok as the crow flies, but is concealed from the town by the 

intervening Letnyo spur. Its southern flank 
is composed of limestone which dips in a direc¬ 
tion north of east and appears to have been at one time continuous 
with the limestone of the Onbin Yedwet spur to the south-east! 
Anastomosing pegmatite veins, which are well seen at the summit 
of the peak, penetrate the crystalline limestone. One such vein 
towards the western flank consists of garnet-granite and pegmatite 
and runs practically from top to bottom of the hill. The pegmatite 
is of a coarse texture and contains * books ’ of mica up to four inches 
aoross and large quarts and felspar crystals. Some parts show 
graphic granite in which the quarts is of the smoky variety. On 


Thondaungmyaing. 
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the eastern flank of the exposure pegmatites predominate, coarsely 
crystalline limestone occurring caught up in them. 

On the western flank occur some old workings opened up by 
the late Burma Ruby Mines Company in very coarsely crystalline 
limestone, the calcite rhombs of which attain sizes of over one foot 
across. The crystalline limestone includes crystals of phlogopite, 
graphite and diopside. 

In the Bemardmyo area an exposure of eclogite was found by 
Dr. Iyer, E. S. E. of Ywathit st a height of 5,950 feet, whilst a 

_ few more exposures of khondalite were noted 

on the west side of the Bernard my o road and 
some isolated exposures of limestone in the = thick forest on the 
northern slopes of Mawgiwa Taung. 

Before joining Mr. Clegg, Dr. Iyer mapped on the one-inch 
x scale the area lying between the Kin Chaung 

Thabeltkyin-Kin and the Irrawaddy river on Survey of India 

mmg mm, old sheet No. 239 (93 B/l and parts of 93 

B/5 and 84 N/3 new). 

In addition to the rocks mentioned in the Mogok area, Dr. 
Iyer was able to map hornblende-schist or epidiorite, and mica- 
Acliists and hornblonde-granulite of the Tawng-Pcng system. These 
latter rocks of the Tawng-Peng system are the ones south of Kyauk- 
talon above-mentioned (page 59). 

Adjacent to the Irrawaddy a narrow strip of Irrawaddy sand¬ 
stones dips westwards into the rivor; they form a low ridge of 
medium to coarse-grained false-bedded sandstones and are cut off, 
according to Dr. Iyer, from the Mogok series to the cast by a boun¬ 
dary fault. Major patches of gravel and silioified fossil wood which occur 
to the east 700 feet above, on the shelf which the Mogok road traverses 
between miles 4 and 10, show the once greater extent of this series. 

The mica-schist series of Mong Long is found to continue in a 

westerly direction from the Mogok area and 
Tawng- eng system. south of Laungzin (22° 51': 96° 24'). 

Included in this series are hornblende-granulites, whilst tourmaline- 
granites intrude it. 

Basic and ultrabasic rocks are found as pyroxene and horn- 


Tawng-Peng system. 


Basic and ultrabasic 
Intrusions. 

renoe is very rare. 


blende-pyroxene types in the vicinity, of 
Shwenyaungbin (22° 55': 96° 20') and E. N, E. 
of Onhmin (22° 46': 96° 8') but their occur* 
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The Kabaing granite occurs in the eastern part of the aiea 
mapped in continuation of the main occurrence 
a e ng gran e. 0 f ]yj 0 g 0 k ar ea. Westwards it occurs inter¬ 
mittently as small bosses and bands intrusive into biotite-gneisses 
and crystalline limestones. 

Syenite and syenite-gneisses were noted, although rarely. They 
have a similar mineralogical composition and 
nelMca* 6 * nd 8yen,te occurrence and are always found in close asso¬ 
ciation with the crystalline limestones, as in, 

the Mogok area. 

Quartzite occurs either as a more arenaceous facies of the calc&r- 

_ . eous suite of rocks or as a replacement of 

Quartzite. , , . t r 

calcareous gneisses and is best seen near Ky- 

aukhlebein (22° 54': 96° 13') as a lenticular mass associated with 

limestone and calc-gneiss. 

Calcareous gneiss, ^capolitc-gnciss and diopside-gnoiss occur as 

marginal bands, inclusions or impure bands in 
Calc-gneiss. the crystalline limestones. 

Crystalline limestones and calciphyres attain their greatest de¬ 
velopment west of longitude 96° 11', as three 
Crystalline limestones trough-like folds intruded by granites, whilst 
and calciphyres. a t their western termination they are folded 

in with gneisses and hornblende-schist. 

On the shelf mentioned as traversed from miles 4—10 of the 


Calc-gneiss. 


Mogok road, the crystalline limestones are practically horizontal, 
although in places Kabaing granite.and other rocks of the Mogok 
suite do penetrate them in hump-backed ridges. These crystalline 
limestones are often very fractured and in the more coarsely crys¬ 
talline exposures graphite, phlogopite and spinel are commonly 
present; in the medium-grained and granulitie contact bands cal- 
oite, diopside, forsterite, chondrodite, sphene, scapolite and iron- 
ore are also present. The limestones may be either calcitic or 
dolomitic. 

Hornblende-schist and hornblende-gneiss are confinod to the 
area adjacent to the band of Irrawaddy sandstone north and Bouth 

of Thabeitkyin (22° 53': 96° V); they also 
Hornblende-ichistand form massive hills and steep cliffs north and 
hombkniU-gKlM. 0 { p onna (22° 49 ' : 96° 1'). Hornblende- 

schist is also seen folded with crystalline limestone and biotite- 
gneiss in stream sections. 
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Although no typical khondalites were mapped in the area, 
Biotlte-gamet'itlll* biotite-garnet-silHmanite-gneisses were found to 

maitite-gnelues. have a local occurrence. 

The unclassified crystalline group of rocks which occupy the 
greatest area mapped, includes numerous petrological types of both 

intrusive and sedimentary origin and their 

Unclassified crystal- metamorphic derivatives, which, owing to 

their relatively small occurrences could not be 
mapped separately; the rocks of the series vary from coarse-grained 
normal biotite-granites to biotite-pyroxene-granites, hornblende-gra¬ 
nites, biotite-garnet-gneisses and biotite-garnet-aiUimanite-gneisses. 

South of Laungzin the Mogok series passes gradually into the mica- 

schists of Monglong. 

A granite which was noted by Mr. Clegg 41 miles south of Yamc- 
thin on the main Rangoon-Mandalay road, on sectioning proved 

to be almost identical in mineralogical com¬ 
position and characteristics to the Kabaing 

granite. Further specimens have been collected with a view to 


South of Yamethin. 


86. Mr. V. P. Sondhi continued his work in the Southern Shan 

States. This comprised during the 1934-35 
field season— 


Southern Shan States. 


(1) The continuation of systematic mapping of the Lawksawk 

and Yengan States. 

(2) The continuation of a traverse along the Paunglaung 

valley. 

(3) Short visits to Loilcm and Loikaw to explore the feasibility 

of tube-wells for the water-supply of these towns {see 

Water, pages 48 to 51). 

In the Lawksawk and the Yengan States a large portion of 
sheet 93 C/11-15 was mapped and the survey of shoot 93 C/12-16 
was completed. Apart from the superficial deposits of alluvium 
and residual earth, the development of which in 93 C/ll-15 be¬ 
comes restricted in a northerly direction, the geological formations 
present in this sheet are essentially a continuation of those occur¬ 
ring in the southern adjoining sheet 93 C/12-16. The southern 
portion of the area covered forms a large basin through which the 
Zawguin chaung has carved a straight course to the north, but 
to the north and on the east and west the country becomes extremely 



64 


Records of (he Geological Survey of India. 


[Vol. 71. 


hilly, and the configuration is strictly governed by the rock forma¬ 
tions present. Thus the easily weathered brecciated Plateau Lime¬ 
stone occupies the heart of the basin and gives rise to low undulating 
hills and rolling plains; the higher levels along the flanks of the 
basin on the west are covered by Lower Palaeozoic mudstones 
belonging to the Pindaya formation; the well-defined hilly zone 
beyond the mudstones is covered by a limestone and siltstone 
formation belonging to the Mawson series, and to the west of this 
zone lies a great expanse of mountainous country, made up of 
Chaung Magyi rocks. In the Mawson series and the Pindaya beds 
some fossil horizons characteristic of these formations were discovered, 
an interesting feature of their occurrence being that this is the 
first time in the Southern Shan States that more than one group 
of Lower Palaeozoic rocks has been met with in the same section. 
Their position in the geological column has of course been known 
from their fossil contents. 

On the east, the Zawgyi basin is flanked by hill ranges composed 
of the Ordovician formations above-mentioned and these in turn 
are overlain by deposits of Silurian age. Some miles to the south 
of this sheet a traverse was made across the same hills along the 
road to Mong Ping where an .{dmost complete succession of Lower 
Palaeozoic rocks was met with. ‘The succession started with the 
Mawson series of Middle Ordovioian age and ended with the Tenta- 
culites beds of the topmost Silurian or Hercynian. Among the 
latter a new horizon was discovered containing isolated specimens 
of a brachiopod resembling Meristia , in association with innumer¬ 
able specimens of Tentaculites ' elegans. 

The greater part of the eastern half of sheet 93 0/12-16 is occu¬ 
pied by a large inlier of Chaung Magyi rocks which forms the high 
range north of Pindaya and has peaks of 7,678 and 7,362 feet. 
The inlier is surrounded, on the three sides so far examined, by 
rocks of Lower Palaeozoic age. On the east and south theBe rocks 
are directly overlain by mudstones of the Pindaya beds, but on 
the west of the inlier they have been recognised only in the northern 
portion of the sheet, where they form a short band; otherwise 
throughout the length of the sheet the Chaung Magyis are bordered 
by rocks of the Mawson series, which consist generally of charac¬ 
teristic blotchy limestones. In one place, near Kyauknget, the 
limestones are succeeded by Pindaya beds which in turn underlie 
graptolite beds of the Llandovery stage. A curious feature of 
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these Palaeozoic rocks is that the whole succession dips to the e ast 
at high angles, apparently below the Chaung Magyis, suggesting 
the presence of a thrust-fault, bringing the older Chaung Magyis 
over the Palaeozoics, but in spite of a close search not a single section 
was discovered where the relationship of the two rock formations 
could be actually seen. The Palaeozoic rocks appear to continue 
to the north, ending up against a westerly extension of the Chaung 
Magyi inlier, and it is hoped that further work will reveal the truo 
nature of the junction of these deposits. 

With the exception of a small outlier of Red Beds exposed 
in the Paunglaung valley in the extreme south-west, the remainder 
of the western part of sheet 93 C/12-16 is occupied by Plateau 
Limestone. 

The traverse along the Paunglaung valley, which had to be 
postponed by Mr. Sondhi last season, was resumed in the season 

1934-35 at Taloktwin, a village situated near 
le/survey inglaUng val * C0Tl fluence of the Paunglaung chaung with 

the Maha chaung , in sheet 93 C/12. The 
Paunglaung chaung here follows a straight course to the S. S. E, 
to the southern end of the sheet, and beyond, in sheet 94 A/9, along 
the faulted junction of the Plateau Limestone with a scries of highly 
disturbed shales, slates, tuffs and quartzitic sandstones. The age 
of this sedimentary scries is doubtful and is likely to remain so 
until a larger area has been mapped systematically. Throughout 

its length in these sheets the valley is overshadowed on the east 

by an enormous wall-like scarp of Plateau Limestone, rising from 
2,000 to 3,000 feet above the bed of the stream. At the foot of 
the scarp the sedimentary series is exposed, dipping to the east 
and forming a hilly belt of country., from three to four miles wide. 
In a few places near the junction with the limestones it is intruded 
by diorite and porphyry and these intrusions have also affected 

the limestones. On the west the sedimentary series is intruded 

extensively by granite, which is exposed along the western margin. 
Rock exposures arc very rare in the valley, as they usually lie under 
a „ thick cover of pebble and clay beds, deposited by the stream 
itself in Pleistocene or sub-Recent times. The present stream has 
out through the entire thickness of this deposit and is now actively 
engaged in cutting into the older rocks beneath. 

- The granite on the west is a medium-grained biotite type, of 
light colour, traversed by well-developed regular joints running at 

? 
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intervals in a N.N.E.—8.S.E. direction and giving the rock a 
bedded appearance. At one place, near Sizongon on the Maha 
chaung, a series of hot springs with a temperature of 128°F. (in 
January, 1935) issues from these joints. 

87. During a comparatively brief field season, Dr. Sahni con¬ 
tinued the survey of paTts of the Southern Shan States and the 

Kyaukse district, completing the unfinished 

an^KyaSkae^irkt! 6 * P ar ^ s °f sheets 93 C/13 and 93 C/9 and con¬ 
tinuing southwards into the north-east corner 
of sheet 93 C/14 and the north-west corner of sheet 93 Gr/2. 

With the exception that overlying the Chaung Magyi rocks and 
underlying the fossiliferous lower Palaeozoic sediments a series of 
hard blue and purple sandstones, shales and grits with occasional 
intercalations of conglomerate occurs at certain places, the succes¬ 
sion of rooks mapped by Dr. Sahni was identical with the sequence 
found in the area previously surveyed to the north. 

La Touche, in his * Geology of the Northern Shan States', men¬ 
tions the occurrence of lithologically similar beds resting upon the 
Chaung Magyis and assigns to them a lower Namshim age 1 . J. 
Coggin Brown named similar but unfossiliferous beds overlying 
the Bawdwin voloanio tuffs as the Pangyun beds and attributed to 
them a lower Cambrian or Ordovician age 2 . Later G. V. Hobson 
also recorded similar rooks from other parts of the Northern Shan 
States and correlated them with the Pangyun beds 8 . Although no 
fossils have been found in the purple beds in the area under survey, 
further search might reveal their presence and the question of their 
age must, therefore, be left undecided for the present. These beds 
appear to rest conformably upon the Chaung Magyi rocks and pass 
without a break into the fossiliferous sediments above. 

In sheet 93 C/13 the belt of Plateau Limestone does not extend 
continuously far south of the area previously mapped, though it 
orops out again and extends in a narrower belt into the sheet adjoin¬ 
ing to the south. 

Lithologioally the Plateau Limestone presents the same charac¬ 
ters as reported last year, and except for one locality, a little to the 
south of Kongtawnghsu (21° 44': 96° 59'), where a species of 

1 Mem. Oeci. Surv. Ind., XXIX, p. 182 and p. 135, (1013). 

* Bee. (hoi. Surv. Ind., XLVIII, rt. 3, p. 148, (1917). 

* (1. V. Hobson, Progress report tor the held season 1928-29, p. 39, 
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foraminifera occurs profusely, no fossils have been found in the 
dolomitic type. 

Plateau Limestone occurs also as small outliers in sheets 93 
C/9 and C/13. One of these outliers is crossed along the old foot¬ 
path from Hele (21° 46': 96° 45') to the Kyangin Chaung, about 

two miles to the east of the former. Another outlier constitutes 

the flat ground around Ongyaw (21° 47': 16° 43') to the south of 
which village it is brought against Chaung Magyi rocks by a fault. 
Plateau Limestone also caps the isolated the gently undulating 

tract south-east of A 1977 (21° 51': 96° 38') which constitutes 

an impressive panoramic feature in the midst of very broken and 
dissected country. 

The Ordovician and Silurian formations were mapped together, 
partly on account of the frequent changos in lithology which the 
rocks have undergone, and also because, owing to considerable 
crushing, very few determinable fossils could bo found in them. 
TentacuLites elegans, a characteristic Silurian pteropod, was, however, 
recognised at several localities, as, for example, along the scarp 
north-east of A 1977 (21° 51' 30*: 96° 38'), at several points 
south-east of N»m-hu-gyi and again on the footpath running along 
the Nam Tu, not far east of the junction of the Myaung Ka chaung 
and the Nam Tu. 

Lithologically these lower Palaeozoic rocks are identical with 
the rocks of the same age mapped during the previous field season, 
and are composed of yellow or variegated clays and shales, purple 
shales, phacoidal limestones and fine-grained sandstones. 

The Chaung Magyi rocks occupy extensive areas in sheets 93 
C/9, 93 C/13, and 93 C/14. Lithologically they are identical with 
those previously reported. 

Structurally the area is an anticlinorium, the Chaung Magyis, 
the oldest rocks, being overlain successively by (l) the purple beds, 
(2) foasiliferous lower Palaeozoic (Ordovician and Silurian) sedi¬ 
ments and (3) the Plateau Limestone. 

Northern Circle. 

88. During the field season 1934-35, the officers working in the 
Northern Circle consisted of Dr. A. M. Heron (in charge, Mewar 
and Danta States), Messrs. W. D. West (Simla Hills), J. B. Auden 
(United Provinces), H. M. Labiri (Punjab) and P. N. Mukerjee 
(Northern Bombay). 

t 2 
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Dr. Heron was in charge of the Circle until the 17th September 
1935, when he was appointed to officiate as Director and handed over 
charge of tho Circle to Dr. C. S. Fox. 

89. At the beginning of the season Dr. A. M. Heron mapped the 
boundary between the Ganurgarh shales and the Bhander limestone 

(Vindhyans) in the Singoli lappa of Gwalior 

and^Mewa^Ra^pu^ftna! Stato ’ in sboots 235 and 236 ( ol(1 numbers) 

on the one inch scale. 

He then proceeded to north-western Mewar (Udaipur State) 
to make a final study of tho banded gneissic complex there in one- 
inch sheets 242 and 243 (old numbers). Different parts of this 
had been mapped by Dr. S. K. Chatterjce, Mr. B. C. Gupta and 
Dr. Heron, and as there are certain differences in lithology between 
the north and the south, the possibility had to be explored that the 
northern portion might be Aravallis and that a boundary between 
it and the southern "portion, where the Aravallis rest unconformably 
on the banded gneisses, had been missed. This was found not to be 
the case, and there is no real distinction, but a complete transi¬ 
tion, between the northern and southern types. The lithological 
difference between the two was found to be due to the provalence in 
the north of a dark highly biotitic intrusive granite which first 
appears in sheet 143, as an isolated boss, becomes abundant in sheet 
142, and all-pervasive to the north-east, in north Mewar and Ajmer- 
Merwara. 

Near Amefc (25° 18' : 73° 58', sheet 142) two large anticlinal 
domes of sedimentary quartzite rise from beneath the banded 
gneisses, dipping concordantly with the foliation of the latter. 
Their presence, evidently as a basal part of the gneissic complex, 
indicates that, apart from its igneous constituents, it was originally 
a sedimentary formation. The igneous intrnsives have invaded 
and almost obliterated the upper pelitic (now mica-schist) portion 
of tho succession, and have left the lower quartzite portion almost 
unaffected owing to tho comparative impermeability of the latter 
to igneous intrusions. 

90. Early in January 1935, Dr. Heron proceeded to Danta State, 
formerly in Bombay Presidency, but now under the Western Raj- 

putana States Agency. This had previously 

anta ate, om ay. k een geologically surveyed extra-depart- 

montally by Mr. N. L. Sharma 1 , but its resurvey was necessary as 

1 Q. J. Cecil. Min. and Met. Soe. Ini., Vol. Ill, No. 1, (Feb. 1031). 
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it forms a link between the surveys of Middlemiss in Idar State, 
Coulson in Sirohi State, P. K. Ghosh in Idar and Falanpur Ststos, 
B. C. Gupta and P. N. Mukerjee in northern Bombay and Heron in 
Mewar. It happened, in fact to be the “ key-stone in the arch ” 
of the geology of Rajputana and northern Bombay, which Dr. 
Heron and his colleagues have brought to completion in the field- 
season under review. Danta State and the small estates of Gadh- 
wara and Sudasna in the Sabarkantha Agency of the States of 
Western India Agency are comprised in the one-inch sheets 45 
D/15, D/16, H/3 and H/4. 

Danta, with the adjoining State of Idar, sees the obliteration of 
the synclinorium of the Delhi system to the south by the Erinpura 
granite cutting across it, and the disappearance of the rocks under 
the alluvium of Gujarat. 

Sedimentary rocks are represented by the highest group of the 
Ajabgarh series at the top of the Delhi system. They consist 
of highly contorted talc-gneisses, pormcatod and isolated by rami¬ 
fications of the Erinpura grauite, and are succeeded upwards by a 
great thickness of grey limestones, forming a synclino in the core of 
which is an oval of phyllitcs, the youngest rocks of the Ajabgarhs 
anywhere seen. 

The Erinpura granite is present in nearly all its protean varia¬ 
tions. A fairly homogeneous, coarse, porphyritic, biotitic type, 
that of Erinpura itself, forms a great mass covering the western 
third of the area examined; finer grained, non-porphyritic, less 
biotitic and more variable types, often banded, streaky and foliated, 
occupy the central third of the area, and appear to be more in the 
form of sheet intrusions or lenses than large masses. They are 
probably contemporaneous with each othor, and are on the whole 
slightly earlier than the coarse-grained material of the large western 
intrusion, but there arc gradations between them all. 

The eastern third of the area is occupied principally by the 
Ajabgarh sedimentaries, with the granite intruded into them in 
many different forms, and showing excellent examples of junction 
phenomena,—granite and aplite veins in calc-gneiss, and swarms 
of amphibolite xenoliths in the granite, derived from the calc-gneisses. 

The main interest has been the linking up of Mr. G. S. Middlemiss’ 
Burveys in Idar in sheets Bombay 119, 145, 146 with those which 

have recently been in progress on all sides of 
Idar. 


Idar «orr«latiaa. 
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It has previously 1 been stated that Middlemiss* scheme of succes¬ 
sion in the sedimentary metamorphics is inverted; his order is a 
perfectly natural conclusion from the evidence available to him, 
as his Fhyllite series, in reality the Aravalli system, is much less 
metamorphosed and intruded by igneous rooks than his ‘ calc-gneiss * 
and ‘ biotite-gneiss *, whioh belong to the Ajabgarh series of the 
Delhi system. These Ajabgarhs are in a deeply folded syncline, 
while the Aravalli phyllites are outside it. It has now been ascer¬ 
tained that Middlemiss' ‘calc-gneiss’ comprises both Heron’s ‘calc- 
gneisses ’ and * calc-schists ’, the middle and upper divisions of 
the Ajabgarh series. In describing the Mundeti series, Middlemiss 
pointed out their similarity to his calc-gneisses, but that they were 
metamorphosed to a less degree, and that their general character 
was as if they had been metamorphosed thermally rather than 
dynamically. The outcrops north of Mundeti are not penetrated 
by aplite veins, but the Erinpura granite and granite-porphyry 
intrude them at frPfe places on their periphery. On visiting the 
Mundeti series, Heron was struck with their great likeness to the 
‘ calc-schists * of the Ajabgarh series, except in their finer and 
incipient crystallisation. 

The Mundeti outcrops are on the strike-continuation of a long 
narrow synclinal valley in whioh are Ajabgarh calcareous slatos and 
thin limestones equivalent to the calc-schists. This valley syncline 
ends seven miles to the north of the Mundeti outcrops, by the swing¬ 
ing of the Alwar quartzites round its end. Again, just to the 
north-west of the Mundeti outcrops, is the opening of another 
synclinal valley in which poor exposures of the Ajabgarh biotite- 
schists are seen some miles to the north, to which Middlemiss did 
not have access; the calc-schists sure not seen in this valley, either 
because the synclinal fold is not deep enough to bring them in, or that 
they are covered by alluvium. If we assume a normal fault, running 
N. W.-S. E. along the north-east of the Mundeti outcrops, this would 
connect up the Mundeti outcrops with the rocks of the first-mentioned 
valley if its downthrow were to the south-west and with the rooks 
of the adjoining second valley if its downthrow were to the north¬ 
east, all the beds dipping at high angles to the south-east. Middlemiss 
suggests suoh a fault (and has shown it in pencil on his field-map) 
from the brecoiation of the homstone plastered along the northern 

1 Bee. Oeol. Sure. Tnd., LXV, Pt. J, pp. 143*44, (1032). 
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slopes of the 1,153 foot spur 1 * of the Mundeti outcrop, and the sheared 
platy structure and twisted strike of the nearest adjoining outcrops 
of Alwar quartzite.® 

The unconformity between the Delhis and Aravallis was all 
but detected by Middlemiss. The Aravallis Phyllite series ’) 
immediately below the base of the Delhis are everywhere ooncealed 
in Idar, but Middlemiss divided the quartzites of Idar into two 
categories, 3 (a) a region (‘ expanded ’) of broad outcrop area and (6) 
° re Qion (‘ contracted ’) of narrow outcrop areas which twist about in a 
complicated way , using his own apt description of the characteristic 
physiographical differences between the Alwar and Aravalli quart¬ 
zites respectively. The valley of the Hathmati river marks the 
boundary botween these two regions, which is in continuation of the 
Delhi-Aravalli junction as mapped by Heron in Mewar. There are 
lithological differences between the two sets of quartzites, but rhe 
most important feature is the way in which the Aravalli quartzite 
ridges strike at all angles to the straight line of the Alwar quartzites. 

There is no doubt that the Idar granite of Middlemiss is the 
Erinpura granite, and not the Jalor-Siwana granite of La Touche. 
Middlemiss states that it continues westwards and northwards to 
join up with the Siwana and Jalor granites, 4 * but the continuity is 
with the Erinpura granite, not with those of Jalor and Siwana, 
which are separated from Idar by the huge Abu-Erinpura batholith 
of Erinpura granite. The aplite veins in the calc-gneisses are one of 
the earliest phases of the Erinpura granite, and though in the Dharol 6 
and Vasna 6 sections described by Middlemiss and examined by 
Heron the granite is later than, and cuts, the aplites, thero are 
elsewhere in Rajputana transitions between them. Though in Idar 
the granite is unfoliated and generally coarse in grain, in the adjoin¬ 
ing State of Denta we have transitions from this late type to the 
finer grained, more acid, streaky and foliated forms which are 
believed to be early arrivals while compressive stresses were still in 
action. 7 Apparently in the limited and isolated exposures in Idar 
we have a very early and a very late type, with the intermediate 

1 Mem. Geol. Stirv. Ind., XLIV, Pt. 1, p. 67, (1921). 

1 Ibid., p, 61. 

•Ibid., p. 79. 

•Ibid* p. 118. 

• Ibid., pp. 10.21,126. 

•/«i.,pp. 118-19. 

7 Op. eit., LXIH, Pt. 1, p. 77, (1033). 
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linking variations absent, and here again, the clues being miming, 
Middlomiss could not but infer, on the evidence available to him, 
that the aplite and granite were of different ages. 

The presonce of quartz-porphyries and granite-porphyries of the 
Erinpura suite is a unique feature of Idar, not having been recorded 
elsewhero, and helped to mislead Middlemiss in correlating it with tho 
Jalor and Siwuna granites, which in Sirohi are associated with the 
almost contemporaneous porphyries of Malani age. 

91. Owing to Mr. W. D. West having to leave the Simla Hills to 
investigate the Quetta earthquake, he was able to devote only five 

weeks to liis work in this area. This was 
8 spent entirely in the Nauti Jehad and on 

tho southern slopes of the Shali mountain, north-east of Simla, 
on the one inch sheets 53 E/ t and E/8. Detailed work on the scale of 
two inches to one mile has brought out the great complexity of this 
area. 

* 

The south side of the Shali range is a dip-slope of Shali limestone, 
overlain by the Shali quartzite, and this by the Madhan slates. 
Further south, on the south side of the Nauti Jehad, these rocks are 
overlain by the Cliail series, which in turn dips south-west beneath 
the Simla slateB of Simla. In addition, thin intermittent outcrops 
of Subathu beds are found overlying the Madhan slates. The 
late Sir Henry Hayden first discovered these Tertiary beds, and 
further outcrops wore subsequently found by the late Capt. R. W. 
Palmer, and others by Dr. G. E. Pilgrim. The detailed mapping of 
this area has now revealed that not only are the Subathu beds more 
extensive than was previous^ thought, but also that they are 
succeeded around Katnol (31° 10': 77° 15') by Dagshai bedB, 
consisting of carmine shales and purple and green sandstones. 

This is important, since it had hitherto been thought that 
Tertiary beds younger than Subathu were confined to the south 
side of the Barog boundary fault. 

Of special interest is tho occurrence of a large outlier of the 
Chail series on tho slopes of the Shali mountain north of the Nauti 
Jehad, at and south-west of Katnol. This overlies all the other 
rocks, from Dagshai to Shali limestone, with marked discordance, 
and testifies to the reality of the Chail thrust. It is evident that 
the Chail series once continued right over what is now the Shali 
mountain, and that the thrusting must have been post-Dagshai. 
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* 

Also of great interest are the complicated structures developed 
benoath the Chail thrust in the Shali limestone, 8hali quartzite, and 
Madhan slates in the ’ neighbourhood of Dharmpur (31° 10': 
77° 19'). These rocks are thrown into several flat recumbent 
folds, there being tliree main folds. The uppermost fold is itself 
composed of smaller folds. These folds are in most places separated 
from each other by very clear, nearly horizontal thrusts, which have 
cut out the middle limbs of the folds, and so caused the Shali quart¬ 
zite to overlie the Shali limestone, the two being highly crushed 
at the junction. In one place the Shali limestone, forming the 
core of tho uppermost fold, has been squeezed out into a huge isolated 
lentielc. It seems likely that tho recumbent folding and thrusting 
were directly induced by the Chail series as it travelled over the 
area from north t.o south. 

92. Mr. J. B. Auden spent most of the period from January to 
July ii\ continuing the survey of the Himalayan foothills in the 

Dehra Den district neighbourhood of Mussoorie. This work was 
and Tehri-Garhwal interrupted in 1934 on account of his being 

State, United Provinces, deputed to examine the effects of the Bihar- 

Nepal earthquake. The area covered is included within one inch 
to the mile sheets 53 F/15 and 53 J/3, and half inch to the mile 
sheets 53 J/N. W. and 53 J/S. W. 

The Blaini-Krol-Tal succession is very well displayed in a synclinc 
the axis of which passes through Bata Gad (30° 27': 78° 7'). The 
upper Krol limestones have been mapped to the south-east as far as 
hill 6482 (30° 17': 78° 16') on the south limb of the syncline and 

hill 7979 (30° 22': 78° 18') on the north limb. East of longitude 

78° 7' tho Blaini consists of two boulder beds separated by banded 
bleaching slates, of Infra-Krol type, and greyish quartzites. The 
upper boulder bed is associated with the pink magnesian lime¬ 
stone which is so typical of the Blaini in the Solon area. West of 
longitude 78° 7' the lower boulder bed is not found, since it is 
apparently overlapped by the upper boulder bed and limestone. 
The upper Krol limestones are mostly almost pure dolomites. At 
the top of tho upper Tal quartzites between Ringalgarh (30° 21': 
78° 14') and Silla (30° 22': 78° 10' ) Mr. Auden found a dark 
shelly limestone full of broken lamellibranohs and brachiopods, 
which he regards as the same as the upper Tal limestone of Middlemiss, 
which was mapped east of the Ganges river in 1887. The thickness 
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of the Ulaini-Krol-Tal succession in sheet 53 J/3 is of the order of 
of 10,000 feet. 

Overlying the Tal rocks east of Dehra Dun occur two thrust 
units:—the Mandhalis, consisting of slates, quartzites, boulder beds 
and a sandy limestone strongly resembling the Bansa limestone, and 
a series of schistose phyllites which belong almost certainly to the 
Ghandpur series. In the western part of the thrust outlier, the 
Chandpurs lie upon the Mandhalis, but to the east the Mandhalis, 
together with the Tal fossiliferous limestone, are cut out, and the 
Chandpurs rest directly upon upper Tal quartzites. The thrust 
unit of Chandpur schistose phyllites is well exposed on hill 6533 
(30° 22': 78° 11') and by Kujni (30° 20': 78° 16'). Mr. Auden states 
that there is no doubt about the thrust position of these rocks, now 
occurring as outliers, upon the Tals. The structure is the clearest 
that he has seen along the whole Krol belt so far mapped. The 
finding of a fossiliferous limestone overlain by sohistose rocks near 
Dehra Dun almost completes the parallel between the succession 
mapped by Middlemiss in 1887 east of the Ganges and the succession 
worked out in the last five years west of the Ganges and Mr. Auden 
believes that a re-examination of the structure in Garhwal will 
establish the overthrust nature of the Inner Schistose series of 
Middlemiss, a suggestion which Middlemiss himself put forward but 
which, he rejected on the grounds of improbability. 1 

In sheets 53 F/14 and 53 F/15 the Blaini appears to lie uncon- 
formably upon the Nagthats and the Nagthats to cut across the 
Mandhalis and Cliandpurs. It is possible that these are two uncon¬ 
formities and indicate considerable earth movement in late Pala¬ 
eozoic times. Mr. Auden suggests that the Chandpur phyllites 
should be separated from the Nagthat rocks, which are almost 
certainly the equivalents of the Jaunsar series near Simla, and should be 
regarded as a separate series. Bast of Dehra Dun there is an 
abrupt change in metamorphism from the Mandhalis, which are 
thrust upon the Tals, upwards to the overlying schistose phyllites 
of the Chandpurs, and it seems probable that these two formations 
are themselves separated by a thrust which is distinct from the 
thrust which has brought both of them to lie upon the Tals. 
Between Kalsi and Chakrata the Chandpurs similarly overlie the 
Mfknd halifl, Until the evidence was obtained this year east of Dehra 


'Rec. Qeol. Surv. 2nd., XX, pp. 36, 37, (1887); LXVI, p. 47ft (1983). 
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Dun, Mr. Auden had preferred to regard this succession as a normal 
one. Now, however, he believes it possible that a thrust may divide 
these formations between Kalsi and Chakrata. A difficulty at 
once arises, because the Chandpur-Mandhali boundary is apparently 
truncated by the unconformably overlying Nagthat beds, and, if this 
boundary is a thrust, it follows that the age of the thrusting must be 
pre-Nagthat. Orogenic movements of Palaeozoic age have not pre¬ 
viously been recognised in the Himalaya. Mr. Auden’s provisional 
explanation is that a pre-Nagthat thrust caused the superposition 
of the Chandpurs upon the Mandhalis, while a Tertiary thrust has 
brought both these units to rest upon the Tale east of Debra Dun. 

Mr. Auden draws attention to the similarity between the Tana- 
wals (Tanols) of Kashmir and the Nagthat beds. Both are continental 
formations, both show very varied degrees of metamorphism and 
both present anomalous relationships with the formations surround¬ 
ing them. .Ho suggests that the Palaeozoic unconformity emphas¬ 
ised by Mr. Wadia for the western part of Kashmir may have 
extended to the south-east as far as the lower Himalaya by Dehra 
Dun, and that both Tanawals and Nagthats may represent a con¬ 
tinental facies connected with late Palaeozoic earth movement along 
this zone. 1 The magnitude of this movement is not at present 
known. Much depends on whether the boundary between the 
Mandhalis and the Chandpurs is really a thrust and on whether this 
boundary is actually truncated by the Nagthat beds, as the mapping 
indicates. 


93. During October and the early part of November, Mr. Auden 
spent a period of leave in a reconnaissance of the Gangotri neigh- 

Bhagiratbl river and b ° urll00(i > Tehri Garhwal State, examining 
Qangotri area, Tehri- portions of degree sheets 53 I, J and N. The 


Uarhwal State. 


route 


from Mussoorie over 


east 


shoulder of Nag Tibba and up the Bhagirathi valley as far as the 
snout of the Gangotri glacier. After mapping the snout of the 
glacier, Mr. Auden turned up the Kedarnath glacier to a height of 
16,000 feet. A return was made to Gangotri and the Budagaira 
nala was then followed up as far as the glacier field, after which a 
height of 19,000 feet was reached on one of the Gangotri peaks lying 
to the west. Finally the Nela valley was ascended to about 12,000 
feet. The rocks encountered along the Bhagirathi valley as far . as 


1 Rtc. Oeol. Surv . Jnd., LXVIII, p. 144, (1934). 
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Sini (30° 46': 78° 35') consist of three groups in the following appa¬ 
rent sequence :— top, schistose phyllites, resembling the Chandpurs; 
a thiok series of quartzites; bottom , limestones and slates. The 
quartzites are well exposed from longitude 78° 30' eastwards to 
Sini, and show a striking resemblance to those seen at Cbamoli 
(30° 24': 79° 20') in 1932. Along this part of the valley, as along 
the Alaknanda, there are extensive intrusions of basic rocks, now in 
the condition of epidiorites. Still further north-east these are 
converted into hornblende-schists. 

After Sini there is an abrupt change from sheared quartzites to 
the overlying schists and gneisses. These crop out along the whole 
longth of the Bhagirathi river as far as to two miles east of Dharali 
(31° 03': 78° 50'), in a series with monotonous north-easterly dips. 
The peaks Kedarnath and Gangotri are built up of para-gneisses and 
schists. There is a groat variety of rock types, of which the following 
are the most prominent biotite-granulite with pin-head garnets; 
biotite-schist; kyanite-schist; garnet-actinolite-zoisite-granulite, 
sometimes with free calcite; garnet-chlorite-schist. The parent 
rooks were shalos, shaly sandstones, calcareous shales and grits. 
Free calcite is not common, and the suite is decidedly less calcareous 
than the calciphyres cropping out between Badrinath and Mana. 
These metamorphosed sediments are followed northwards by intru¬ 
sive granito. The boundary is distinct and runs from about 30° 
52': 79° 3' up the Kedarnath glacier, through the Budagaira nala 
at 30° 57': 78° 55', the Bhagiratlii river two miles east of Dharali, 
to the Nela valley about two miles north of Harsil. This granito 
forms the peaks of Satopanth, and is the same as that scon in the 
Arwa valley in 1932. It is extremely variable, being in the region 
about Gaumukh (30° 55': 79° 7') and the Kedarnath glacier 
strikingly tourmaline-bearing, to the exclusion of biotite, but passing 
westwards to tourmaline-muscovite granite, and, by Harsil, to 
biotite-muscovite granite. It is often porphyritic, and sometimes 
gneissio, the phenocrysts being drawn out into augen. The quartz 
is sometimes in granular patches and the granite has in places been 
highly sheared. Thus the boundary between the granite and the 
overlying metamorphics at a height of 10,300 feet up the Nela 
valley is marked by a zone of schistose and mylonitised granite 130 
feet in width (measured at right angles to the contact). Mr. Auden 
suggests that the granite was intruded before at least the final earth 
movements and was either pre-tectonio or syn-tectonio. The granite 
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lias given off an extensive series of pegmatites and aplites which are 
intrusive into the underlying metamorphics. The pegmatites nor¬ 
mally bear tourmaline, and gArnet is not an infrequent constituent. 
He comments also on the richness of some of the Nagthat arkoses in 
the Mussoorie area in microperthitic felspar and on the faot that 
mioroperthite is common in the Gangotri granites, and remarks that 
there is some measure of support for the idea of a Palaeozoic age for 
these granites. The peaks on the north-east side of the JBhagirathi 
valley between Gangotri tomple and Gaumukh consist of roof- 
pendants of dark metamorphic rocks floating upon granite. 

94. During the field-season 1934-35, Mr. H. M. Lahiri, in contin¬ 
uation of his previous work, mapped portions of sheets 53A/1 and 

A/2, lying in the Kangra and the Hoshiarpur 

an^TmtaU^Hcte (listricts ’ and P OTtions of 53A/16, B/9, B/13 
and Patiala, ^ Nalagarh and B/14, situated partly in the Ambala dis- 

Pun]ab Ma,l ° K stat * 8 ’ trict and partly in the Patiala, Nalagarh and 

Mailog States. 

The geological formations met with are, in ascending order, the 
Nahan or Lower Siwalik, the Middle Siwalik, the Upper Siwalik 
(including the Pinjors, 1 boulder conglomerates and dun beds) and 
sub-Recent and Recent deposits. 

The lithology of the various formations is in general the same as 
noted for them in previous reports. 

The hills adjacent to the Pinjaur (Pinjor) dun from Kalka (30° 
50': 76° 56', 53B/13) north-westwards through Nalagarh (31° 2': 
76° 44', 53A/12) consist of alternations of sandstones and clays, the 
latter preponderating over the sandstones in the lower beds. These 
lower beds, which are well seen on the faces of the cliffs that rise 
abruptly from the dun , exhibit a characteristic banded appearance 
due to the presence of yellow and purple clay bandings in the reddish 
brown clays. While working in the Nalagarh area in field-season 
1933-34, Mr. Lahiri had mapped these strata as Dagslmi, following 
Dr. Pilgrim’s unpublished maps of the area.- Having, however, 
since seen the Dagshai formation in its type-locality, he is now of 
opinion that the Kalka and Nalagarh beds are not Dagshai as thought 
by Dr. Pilgrim, but Nahan. Dr. Heron agrees with him, as during 
the Puja holidays he made a tour of the type sections and the 
disputed beds in question (see pages 19 to 22). 

\ The name is now spelt Pinjaur on the topographical maps, (30°47'; 76°65'), 
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Structurally, the portion of the Siwalik range lying in the north¬ 
western quarter of sheet 53A/2 is an anticline of Upper Siwalik rocks 
which is followed on the north-east by a flat syncline of dun deposits 
occupying the valley of the Soan river. The almost horizontally 
disposed dun beds are faulted, on the north-east, against disturbed 
Finjor rocks (with a few inliers of Middle Siwalik) that occur on the 
south-west fringe of the Bharwain (31° 48': 76° 8', 53A/1) range. 
This fault is the north-westerly continuation of the Satlitta fault 
noted in the Director’s General Report for 1933. 1 The crestal 
region of the Bharwain range and a large part of its north-east 
flank are occupied by thick Upper Siwalik boulder conglomerates 
which dip at low angles in a general north-easterly direction. For 
the greater part of the Beas-Banganga valley in 53A/1, the solid 
geology is concealed under a thick mantle of sub-Recent boulder- 
beds and Recent alluvium, but there is sufficient evidence to indicate 
that this valley, in^its northern part, coincides roughly with the 
axial region of an asymmetric syncline of Upper Siwalik beds. This 
syncline is succeeded north-oastwards by a south-east pitching 
anticline of which the core is formed by Nahan rocks constituting 
the Managarh (31° 56': 76° 13') ridge, the fold being in the same 
tectonic line as the Sola Singhee flexure of 53A/5 and A/6. The 
ridge with peak 2301 north-east of the Managarh ridge also consists 
of Nahan beds which are overlain by Middle Siwalik strata with 
north-easterly dips. Between the Managarh ridge and that to its 
north-east is a highly compressed syncline of Middle Siwalik beds, 
the junction of which with the Nahans on either side is partly normal 
but partly a faulted one. 

The portion of the Pinjaur dun lying between the Ambala-Kalka 
railway line and Nalagarh in sheets 53A/12, A/16 and B/13 consists 
of almost horizontally disposed boulder-beds and clays which are 
seen to pass quite conformably downwards into the Upper Siwalik 
boulder-beds in the area to the south of Pinjaur (30° 47': 76° 55', 
53B/13). West of Pinjaur, however, the dun beds are in faulted 
contact with the Pinjor strata of the Siwalik range, the fault, which 
is of the overthrust type, running north-westwards along the south¬ 
west fringe of the dun until it dies out west of Nalagarh. The north¬ 
eastern limit of the dun is marked by another prominent thrust- 
fault which has brought the Nahan beds forming the Kalka and 


1 Jtee. ChciL Burv. Ind. t LXVHI, p. 67, (1934). 
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Nalagarh hills into juxtaposition with the dun deposits on the south¬ 
west. Mr. Lahiri notes that the Nahan sandstones occurring in 
close proximity to the fault are, as a rule, slickensided and brecciated. 

Mr. Lahiri also visited, during the season, the type-areas of the 
Dagshai, Kasauli and the Nalmn formations to compare sections. 

The stratigraphical zones occurring near Nahan (30° 34': 77° 
17', 53F/6) are separated from each other by 
faults and are arranged, from north to south, in 
the following order :— 

(N). 

Bubathu 

- Fault. 

Nahan 


Nahan State, Punjab. 


- Fault. 

Upper Siwalik boulder conglomerates. 

- Fault. 

Upper Siwalik Pinjor beds. 

(S). 

Mr. Lahiri notes that the faults separating the Upper Siwalik 
boulder conglomerates from the Nahans on the one hand and the 
Pinjors on the other are both of the type of thrust-faults like those 
noticed on either edge of the Pinjor dun in 53B/13. 

The Siwalik beds examined by Mr. Lahiri during the season 
yielded fragmentary and ill-preserved vertebrate fossils at places, 
but near Basaw 1 (30° 49': 76° 52', 53B/13) he obtained several 
well-preserved specimens belonging, amongst others, to the Elephan- 
tida% Hippopotavnidce and the Bovidce. 

95. Mr. P. N. Mukerjee mapped portions of the (1) Thasra and 
Kapadvanj talukas of the Kaira district, (2) Parantij taluka and 

Kaira and Ahmed- Modasa mahal of the Ahmedabad district, (3) 
abad districts, and Mahi Mahi Kantha States of Malpur, Idar, Rana- 
Kantha States, Bombay. gau> Molianpur, Ilol and Derol. 

The ground surveyed is included in standard sheets 46 A/14, 
E/2, 6, E/3, 7, E/4, 8, E/ll, 15, F/l, 5. 

The geological formations of the area are the Aravallis with 
intrusive granites (Erinpura?), the Lametas, the Ahmednagar sand¬ 
stones, the Deccan trap and Recent and sub-Recent alluvial soils. 

The Aravallis consist of phyllitic schists often associated with 
fine to coarse-grained pink and grey quartzites. The Aravalli quart- 
zitic bands constitute some of the main hill ranges in the area, 
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•forming a series of* parallel stride ridges running ’ persistently over 
several miles with ft ^general E.N.K-W-B.W. "direction,. the beds 
being either very steeply inclined -or vertical.' An. extensive ex¬ 
posure of the Aravalli phyllites apd <Juartzite6- hris .been mapped 
east and south-east of Mbdasa (73° 20':. 23° 28'). .This has been 
followed well into the - Idar State and fojlncftd be -continuous with 
the * Phyllite Series ’ mapped by Middlemiss;. The general charac¬ 
ter and association of the * Phyllite Senear,* ftze identical with those 
of the.Aravallis mapped in the neighbouring areas. The strike of, 
these phyllites and the associated quartzite beds is N.N.E.-S.S.W. 
Thus these argillaceous and arenaceous metamorphics join up with 
the Aravallis mapped by Dr. A. M. Heron and Mr. B. C. Gupta 
in the north and east of the area as well as with the ‘ Transitions * 


of Kishen Singh in the south. 

The principal intrusive in the Aravallis is a massive form of 
granite, weathering into monolithic masses and ovoid bodies. The 
granite occurs in patchy outcrops forming rocky mounds and ‘ tors ’. 
The granite is sometimes foliated and shows banded structure, being 
often associated with aplitic veins. It varies in texture from coarse 
to medium and fine-grained types, varying in colour from milk-white 
to pink-grey and contains quartz, felspar and biotite mica as its 
essential constituents. 


It is believed to be the same as the Erinpura granite of Raj- 
putana. 

An outcrop of the Lameta formation has been mapped south of 
Gabat village (73° 23': 23° 15'), a portion of which was mapped 
by Kishen Singh as ‘ Vindhyan ’. The formation is a typical 
Lameta rock consisting of gritty siliceous limestone, weathering 
grey, well jointed and almost horizontal. 

Early in 1860, Kishen Singh mapped a few disconnected patchy 
outcrops of coarse-grained gritty sandstones, varying in colour from 
white to pink and dark red or chocolate brown, as 4 Vindhyans \ 
These rocks appear, however, to be identical with the Ahmednagar 
sandstones mapped by Middlemiss in the Idar State. The Ahmed¬ 
nagar sandstones are often associated with highly ferruginous shales 
and clays (see also pages 28 and- 29). 

A few outcrops of dark-coloured basalts have been found 
in the area, outliers of the Deccan trap mapped by Messrs. 
Kishen Singh and B. C. Gupta. The trap is vesicular, and is charac¬ 
terised by spheroidal weathering. 
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Post-Tertiary (Recent ’and jhb-Reoeqt) deposit# of sail, alluvium, 
qud Jcankar irregularly overlie .the Ara^allis arid the younger forma* 
tiona ni the area/' ' 


* : Southern Circle. 


96. During the field season 1934-35 the officers working in the 
Southern Circle were "’'Dr.* 1 C. - S. Fox (in charge; Assam), Mr. H. 

s iithem ci i Grookshank (Central Provinces and Madras), 

Mr w D West (Gentral Provinces), Dr. 

P. K. Ghosh (Central Provinces), Mr. D. S. Bhattacharji (Central 
Provinces), Dr. A. K. Dey (Bihar and Orissa), and Mr. A. M. N. 
Ghosh (Assam). Dr. A. L. Coulson took over charge of the 
Circle in the recess period until Mr. Crookshank’s return from 
leave (from 18th September to 16th November, 1935). 

97. -After returning from leave, from Abyssinia, in November 
1934, and assisting m the preparation of the Quinquennial Review 

during December, Dr. C. S. Fox proceeded 
Jalntl» , Hill»I Cha8i a " d *° ^e border of Sylhet and the Khasi Hills 

to initiate Mr. A. M. N. Ghosh in the geology 
of the Shillong plateau. Dr. Fox stayed with Mr. Ghosh until the 
end of January in the area about Therria Ghat and then left 
him to investigate the relationship of the Cretaceous and overlying 
Eocene strata. Last season 1 Dr. Fox had come to the conclusion 
that the Cherra sandstones, together with the so-called Cretaceous 
coal of Mawbelarkar, were of Tertiary age and related to the over¬ 
lying Sylhet limestone and consequently distinct from the true 
fos8iliferous Cretaceous of Therria Ghat. He had indicated certain 
strata below the Sylhet limestone and above the Cretaceous sand¬ 
stone of Therria Ghat as being the possible equivalent of the Cherra 
sandstone. He therefore left Mr. Ghosh to settle the question and 
to confirm what Dr. Fox had already found, that the Cherra sand¬ 
stone was unconformable to the underlying Cretaceous and conform¬ 
able with the Eocene beds above. These details are dealt with in 
the following summary of Mr. Ghosh’s work. They confirm Dr. 
Fox’s opinions and he will discuss the stratigraphy *of the 


i Rec. Oed. Surv. hid., LXIX, p. 82, (1935). 
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Assam Tertiarics in his memoir on the Tertiary and Mesozoic coal- 
fiolds now in preparation. 

98. After leaving Mr. Ghosh at Therria Ghat, Dr. Fox travelled 
to Shillong via Sylhet and the new motor road via Jaintiapur, 

Garo Hills Dawki and Laitlynkot, and then proceeded 

to Damra, where he resumed his survey of 

the Garo' Hills. He mapped southward from Damra (25° 56': 

90° 47'; sheet 78 K/NE, two miles to one inch) up the Dudnai 

valley to its watershed about Dambu (25° 40': 90° 50'). He then 
connected westward with his earlier survey near Songsak (25° 38': 
90° 37') before continuing down the valley of the Rongtham to the 
Simsang about Chimagiri (25° 28': 90° 41') and into the so-called 
Daranggiri coalfield. Throughout the traverse southward from 
Damra, gnoissic rocks are seen up to the Simsang. They have a folia¬ 
tion which trends roughly north and south with dips both east and 
west at high and low angles. The strike may vary from north-east 
to north-west, buVthis is clearly due to buckling and folding. The 
gneisses include veins and lenticles of pegmatitic material, which in 
some places is greatly contorted without itself developing a gneissic 
structure. With the gneisses must also be included some ‘ green¬ 
stones possibly epidiorites, though now found as hornblende- 
schists and gneiss. East of the Rongtham stream near Dobu 
(25° 33': 90° 42') there arc magnetite-quartzite rocks which at 
first suggest the Iron-ore series of Singhbhum. These curious rocks 
were found again west of Chimagiri and appear to have been folded 
in with the gneisses. It is possible that they remain in such isolated 
positions partly owing to faulting. 

Kaoliniscd gneisses and thick deposits of kaolin are seen in the 
valley of the Rongtham from near Naringgiri (26° 37': 90° 42') 
southward. They are well developed in the valley south-east of 
Dobu and further south. They correspond with the same horizon, 
at the base of the Assam Tertiaries, around Tura and elsewhere in 
the Garo Hills. They are never pierced by the dolerite dykes which 
Dr. Fox has also noted in the gneissic areas in the Garo Hills. Many 
such dykes were encountered between Damra and the Simsang, and 
are regarded by him as of the same age as the Sylhet trap, i.e., 
possibly the same as the Rajmahal traps. Practically all the stone 
celts which are so common in the Garo Hills are made of this Meso¬ 
zoic doleritic basalt. Under the microscope it is almost indis¬ 
tinguishable from Deccan trap. In some cases it occurs as strong 
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dykes, but in numerous exposures it is found as sill-like intrusion 
in the gneisses, and ometimes with inclusions of gneiss. l)r. Fox 
noted in a case near Singrimari that this doleritic material had also 
undergone kaolinisatio , and he had previously regarded this kao- 
linisation as contemporaneous with a period of lateritisation at the 
dawn of the Tertiary era in India (see pa^e 34). 

The kaolin beds in the Kongtham near Nengkhra Agalgiri (25° 
31': 90° 42') are covered with clays and sandstones and a thin seam 
of lignitic material. South of the Simsang from Chimagiri these 
beds are well seen with easterly dips which bring in the Eocene coal 
measures of the Darangfield so clearly exposed at Darang Rong- 
muthupathal (25° 27': 90° 42';' sheet 78 K/SE). Here 
the seam is quite six feet thick and is of good quality. The coal 
horizon dips eastward and so is missing to the west at Darang 
Boldakgithim, where the gneisses show up from under the kaolin 
horizon. However, the kaolin and the coal bed occur on the high 
ground east of the Simsang above Rongbinggiri (25° 29': 90° 37'), 
and this village stands on higher Tertiary strata containing marine 
fossils which indicate their equivalence with the Sylhet limestone 
stage. A strong north by east fault throwing westwards brings in 
these Lower Tertiary marine beds— 1 rgely impure limestones and 
shales, like those of Damalgiri west of Tura— in the upper valley of 
the Simsang. The kaolin beds and coal-bearing horizon reappear 
from beneath these marine strata near the Forest Camp above Rong- 
renggiri, but in this vicinity the coal seams encountered are thin 
and worthless, so far as Dr. Fox’s observations have allowed an 
opinion to be formed. 

Although these Tertiary formations—from the kaolin zone at the 
base, to the impure nummulitic limestones above—lie in the upper 
valley of the Simsang, they do not occur on the high ground to the 
south or north. The Tura range separates them from the main 
outcrop of Tertiary strata which form an apron to the Assam range 
from beyond Shillong to the spurs towards the Brahmaputra south 
of Dhubri. In Dr. Fox’s opinion these rocks, which form part of 
the so-called Daranggiri and Rongrenggiri coalfields, have been 
faulted down within the Assam range itself, and must therefore have 
covered the Tura range and had a northward extension almost to 
what is now the Brahmaputra valley of Assam. The kaolin of 
Naringgiri found this season and the exposures about Songsak and - 
further north-west found previously by Dr. Fox support this view. 

o2 
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It simply means that the Eocene sea must have extended practically 
over the whole Shillong plateau at the time the Sylhet limestone 
was laid down. 

Dr. Fox is of the opinion that at the close of the Cretaceous 
period, land did exist on what is now the Shillong plateau, but that 
subsidence was in progress. During this epoch laterite-forming 
and kaolin-forming conditions existed on the land. Ultimately the 
Eocene period saw the submergence of the land and the deposition, 
first, probably under marshy conditions, of the coal measures and 
the kaolin, then of the limestones of Siju, and later of the shales, etc. t 
of Bewak. These three stages correspond roughly with the Cherra 
stage of Cherrapunji, the Sylhet limestones of Therria Ghat and the 
Kopili beds of the geologists of the Burmali Oil Company. They 
are all of Lower Tertiary age. 

99. During the first half of his stay in the Khasi Hills, Mr. A. M. N. 
Ghosh devoted his attention to the rocks of the southern area lying 

Khasi Hills ~ between Nongiri (25° 12': 91° 48') on the east 

and Sheila (25° 11': 91° 39') on the west. 
Later he ascended the main plateau and proceeded through Cherra¬ 
punji (25° 17': 91° 44') and Sohrarim (25° 21': 91° 45') to Lait- 
lyngkot (25° 27': 91° 50') where he closed camp about the middle 
of May. The area is included in Survey of India sheets 78 0/11, 
12, 15 and 16. 

In the course of his field-work, Mr. Ghosh made out the following 
succession of rocks:— 


Low-level alluvium .... 
High-level gravels .... 
Sandstone and shale with earthy limestone 

Nummnlitic and Alveolina limestones . 
Cherra sandstone and its equivalent 
Earthy limestone, calcareous shale, massiv 
and conglomerate 
Sylhet trap 
Shillong series 


e sandstone 


| Lower Tertiary. 

Cretaceous. 

? Jurassic. 
Pre-Cambrian. 

(Granite and epidiorile inlrusives i nto the rocks of the Shillong series.) 


' j Recent to sub-Recent. 

Upper and Middle Ter¬ 
tiary. 


The younger Tertiary rocks are found in the outer foothills south 
of the Cherra plateau and consist of fine-grained soft, greenish grey 
sandstones with subordinate shale bands. These beds have at their 
base a ferruginous ‘ pudding-stone * (If —a weathered fossiliferous 
band showing occasional casts of gastropods. It rests upon a thick 
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band of shales carrying intercalations of thin, earthy limestone rich 
in DiscocycHm (OrthopJiragmina) and other foraminifera. 

This succession of beds is underlain by an alternation of lime* 
stones and sandstones attaining a very complete development on 
the eastern bank of the river at Therria Ghat. There are four lime¬ 
stone bands separated by sandstones of variable thicknesses. The 
uppermost limestone is mostly built up of large and medium sized 
Nummulites, the next lower one is an Alveolina limestone, while the 
third limestone band shows sections of gastropods and tiny fora- 
minifera. The fourth or the lowest limestone is practically devoid 
of fossils. Mr. Ghosh suggests that the name * Sylhet limestone * 
should bo used to indicate the three upper fossiliferous limestone 
bands, together with the interbedded sandstones. The lowest lime¬ 
stone is separated from the beds of the Sylhet limestone by a con¬ 
siderable thickness of plant-bearing sandstone in the Therria mla 
and itself grades downwards into an earthy limestone and calcareous 
shales. Mr. Ghosh considers the plant-bearing sandstone, together 
with the underlying pure limestone, to be the equivalent, in the 
southern area, of the Cherra beds of the main plateau. There seems 
to be a substitution of the calcareous facies of the southern area by 
an arenaceous facies as the beds are traced northwards from Therria 
Ghat to Cherrapunji. 

The impure earthy limestone and calcareous shales that follow 
yielded, in the neighbourhoods of Nongiri and Mahadck (25° 13': 
91° 44'), several Cretaceous ammonites and other fossils. In the 
opinion of Mr. Ghosh, they form the highest beds of the Cretaceous 
series both on the Cherra plateau and in the southern area. They 
are underlain by a soft, ochreous, fossiliferous, earthy sandstone 
and a massive sandstone of considerable thickness, the upper part of 
which is rich in fossils. In the Um Niuh, north of Barpunji Bazar 
(25° 11': 91° 49'), the sandstone passes downwards into a ferru¬ 
ginous, calcareous sandstone having pockets of a coral limestone 
and a conglomeratic shell limestone at base resting on an ash bed 
of the Sylhet trap. This lower horizon yielded several bivalves, 
including Protocardium and a giant Inoceramus, and several brachio- 
pods and ammonites. It appears that the lower band is represented 
on the Cherra plateau by the basal conglomerate north of Sohrarim. 

As a result of his field work between Cherrapunji and Mawbeh- 
larkar (25° 24': 91° 46') Mr. jGhosh arrives at the conclusion that the 
Cherra sandstone oversteps all the fossiliferous Cretaceous .beds and 
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Midnapore and Ban* 
kura districts, Bengal, 
and Manbhum distriA, 
Bihar and Orissa. 


rests directly on the basal sandstone and conglomerate near Maw- 
behlarkar. Tho same opinion was expressed by. Dr. Fox in last 
year’s General Report. It would be in accordance with field evidence 
to group the Cherra sandstone with the overlying beds of the Sylhet 
limestone Btage, there being no visible sign of any physical break. 

During the last few weeks of his stay in the Khasi Hills, Mr. Ghosh 
had an opportunity of working in the metamorphic and intrusive 
rocks of the Shillong plateau. Mr. Ghosh found that the quartzites 
of the Shillong series were intruded by an epidioritc (the Khasi 
greenstone of Medlicott) first and later by a granite (Mylliem granite). 

100. Dr. A. K. Dey was the only officer working in Bihar and 
Orissa and Bengal during the field season 1934-35. 

He mapped, in continuation of his previous season’s work, por¬ 
tions of the Midnaporc, Bankura and Manbhum districts lying in 

sheet 73 J/9. The geological formations of 
the area are in ascending order (1) the Iron-ore 
series with interbcdded lava flows and sills, 
(2) intrusive granitic rocks and (3) the Newer 
Dolerite dykes. 

The mica-schists of the Iron-ore series around Bagdiha (22° 51': 
86° 43') contain intercalated bands of calc-granulite composed of 
quartz, microclinc, plagicclase, diopside, tremolite, hornblende, 
sphene and iron-ore. To the south of Kuilapal (22° 50': 86° 38'), 
the mica-schists have been intruded by an elliptical mass of granite 
which has produced lit-par-lit injection along the margins. In the 
north, the granitic rocks exhibit various degrees of metamorphism 
ranging from massive granular rocks to banded gneisses. Inclusions 
of older metamorphic rocks, consisting of epidiorite, hornblende-, 
chlorite-, talc-, and mica-schists, occur throughout the granitic 
regions. In the north-eastern part there are numerous small, dyke 
like bodies of altered basic rocks bearing a petrological resemblance 
to the Newer Dolerites. 

Silicified fault-breccias arc seen in a number of places in the 
mica-schist and granite-gneiss, indicating post-granite faulting. 

101. During the field season Mr. Crookshank continued his map¬ 
ping in Bastar and Jeypore. He completed sheet 65 F/15 begun in 

the previous year, and mapped portions of 
Provinces and* Jeypore sheets 65 F/ll, 1, and 5. In addition ho 
Estate, Vizagapatam examined fossil localities at Deothan, Khairi, 


district, Madras. 


and Budhimai on sheet 55 F/7. 
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The rocks mapped were as follows:— 

Recent. High level lalerite. 

Unconformity. 


Purana. 


? Cuddapaha. 


Shales, phyllites, slates and sohi tf > 
Limestones. 

Quartzites. 

Unconformity. 


Archaeans . 


Greenstones 


A 


Bailadiia serins 


Hong pal series 


Dolorito. 

Charnockite. 

f Metamorphosed basalts. 

' t Epidiorites. 

Granite and pegmatite. 

'Banded hematite-quartzites, and iron- 
ores. 

Bandod hematite-chlorite and hematite- 
grunerite rocks. 

. ■<[ Earthy and ohloritic hematites and 
ferruginous shales. 

Brecciated ferruginous schists and ferru¬ 
ginous conglomerates. 

{_ White quartzite. 

Granitic gneissos with associated pegma¬ 
tites and hornblende-schists, injection- 
gneisses. 

'Andalusite -gneisses, -schists, -slates, 
-sandstones. 

. - Soricitie and massive quartzites, quartz-, 
chlorite- and mica-schists, hematite- 
and magnetito-quartz-schiuib. 

Banded grunerite-quartzites. 


The arrangement, is as far as possible in chronological order with 
the youngest rock at the top of the list, but in many cases the ages 
of the various rocks are still uncertain. The designations ‘ Bailadiia 
series ’ and ‘ Bengpal series ’ are local terms and may prove in the 
future to be merely temporary, as it may be possible to correlate 
th^ln with some of the well-known divisions of the Peninsular 
Archfcaus. 

High level laterite covers the top of the Bailadiia ridge. Asso¬ 
ciated with it are pisolitic laterites and lithomarges suggesting the 
possible occurrence of bauxite beneath the ferruginous surface of 
the laterite. 

The most interesting point in connection with the Cuddapahs is 
that their south-eastern boundary is a straight line, and therefore 
probably a fault. The wcsteim boundary is very irregular, and pro* 
bably approximates to a boundary of deposition. 
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Dolerite and epidiorite dykes have been found together in the 
same area. It is conoluded that they belong to two distinct periods. 

Numerous outliers of chamockitc were noted east of Malakangiri 
and in other places in the gneissic region west of the main chamockite 
area. As similar outliers have been reported by all previous workers 
in the region west of the Eastern Ghats it is concluded that they are 
a normal feature along the margin of the charnockites. 

Epidiorites and metamorphosed basalts occur in many places, 
but especially on sheets 05 P/5 and 1. The latter overlie the Beng- 
pals and gneisses with marked unconformity. They were also seen 
in contact with the Bailadilu series, and it was provisionally con¬ 
cluded that they overlie these with unconformity also. Some of 
the epidiorites are undoubtedly intrusive in the basalts. 

The Bailadila series, a local name for the Iron-ore series of southern 
Bastar, is very well represented in the Bailadila range. Here it 
seems to overlie the Bengpals, and underlie the basalts with uncon¬ 
formity. It is thought, however, that the evidence for these two 
unconformities is as yet inconclusive. 

The granites and gneisses have been divided into the following 
three sub-divisions:— 

(1) Newer granites and pegmatites, which appear to have escaped 

all folding and are little metamorphosed. 

(2) Granitic gneisses, which appear to have been folded along 

with the sedimentary series. 

(3) Injection gneisses of uncertain age and origin. Hill ranges 

of metamorphosed sedimentary rocks occur in all the 
field sheets mapped. With the exception of the Baila¬ 
dila series all have been mapped as Bengpal on account 
of their lithological similarities. 

An attempt has been made to separate the Bengpals into two 
stages, the younger of which is markedly aluminous, and chailac- 
terised by the presence of andalusite, while the older is siliceous. 
This seems to work well in practice, though whether the differences 
observed represent a true change in the nature of the sedimenta¬ 
tion, or merely reflect variations in the local conditions of meta- 
morphism, is still uncertain. 

Numerous occurrences of banded griinerite-quartzite were noted. 
Where weathered these are sometimes strongly manganiferous. 
They usually occur dose to the margin of the Bengpals and the 
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102. Dr. P. K. Ghosh completed the mapping of the boundaries 
of the Cuddapah outlier, discovered by him during the previous 

Bastar State field-season, on the one-inch sheet 65 F/10, 

Bastar State, and also subdivided and mapped 
the different members of the Cuddapahs occurring in this basin. 

According to him, the area under investigation was subjected 
to at least two compressional movements, viz., an earlier one, which 
affected the country during post-Archaean but prc-Cuddapah times, 
operating from the south-west, and a later one, post-Cuddapah in 
age, but operating from the south-east. He also observes that the 
Archseans during the former period of compression yielded mainly 
by fiowage and folding; whereas at the time of the subsequent 
disturbance, they behaved as a fairly rigid mass and readjusted 
themselves to the new conditions by essentially vertical movements 
along planes of fracture. The Cuddapahs, forming as they do but 
a thin coveting on the underlying Archseans, while generally sharing 
in,these vertical movements, show in places, particularly near the 
marginal regions of the basins, the usual signs of disturbances pro¬ 
duced by lateral compression, viz., folding, crumpling and schistosity. 

103. During February, March and the first week of April, 
Mr. W. D. West continued the detailed mapping of the Sausar series 

on sheet 55 0/G, in the Nagpur and Clihind- 
Nagpur and Chhiad* wara districts. The work was confined mainly 
wars &frtis 5 . the north-west quarter of the sheet. 

The. mapping of the north-west end of the Deolapar nappe was 
first completed. While it is quite clear that this end of the nappe 
pitches north-west into the air, the exact manner in which it finishes 
is difficult to determine, owing to abundant intrusions of granite and 
pegmatite, which have replaced the sedimentary succession. 

To the north of this nappe is a large area of orthogneisses. In 
the midst of these gneisses a band of the Sausar series was unexpect¬ 
edly found extending from one mile south of hill 1652 (21° 40': 


79° 16') for about two and a half miles in an east by south direotion, 
where it finally thins out in the orthogueisses and pegmatites. It 
consists of the Kadbikhera, Utekata and Lohangi stages. It is 
possible that certain traces of the latter two stages, which had been 
found during the previous field season within the orthogneisses 
further south-east, are relics of this band. The band is to be 
regarded as a remnant of the northern limb of an anticline, the 
southern limb of which runs through Kadbikhera (21° 37': 79° 21'). 
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In the north-west corner of the sheet, the rocks consist in the 
main of pink and grey orthogneisses, with thin bands of the Bichua 
(dolomitic marbles) and Chorbaoli (quartzites) stages. Associated 
with the pink gneisses there occur abundant dykes of pink aplite, 
and the two are clearly genetically related. This association of 
massive pink orthogneisses and aplites in the northern half of the 
sheet may be contrasted with the association of streaky ortho¬ 
gneisses and pegmatite dykes in the southern half of the sheet. 

In the extreme north-west corner of the sheet the higher hills are 
capped with a flow of Deccan trap, overlain by laterite. The base 
of the trap is at 1,830 feet. One or two dykes of trap occur to the 
cast of this flow on the lower ground. 

At about a mile north-east of Khawasa (2i° 42': 79° 26') a thin 
bed of sillimanite-quartz-schist was traced for about a mile and a 
half along the strike. Since it occurs in the midst of orthogneisses, 
its horizon in the Sausa# series is not known. Although in places 
it is almost pure sillimanite, for the most part the quartz is too 
abundant for the bed to be of economic value. 

The completion of the detailed mapping of this sheet, which has 
mostly been done on the scale of four inches to one mile, is now 
within sight, and only about six or seven weeks work remains to be 
done. The mapping has necessarily been slow, since the stages of 
the Sausjir series arc often thin and impersistent, the jungle is thick, 
and the alluvium and soil cap, which obscure so much of the softer 
members of the series, has had to be mapped separately. It is 
difficult to see how mapping under such conditions, if it is to be of 
any real value, can be expedited, but it is hoped that when this 
Blieet has been completed, the detailed knowledge thus gained may, 
with judicious grouping of certain stages, enable the adjacent 
country to be mapped at greater speed, though necessarily in less 
detail. 

104. Mr. I). Bhattacharji continued his systematic mapping in 
the Bhandara district and in the feudatory States of Nandgaon and 

Bhandara district .m) Khaii^garh. He completed the southern por- 
Nandgaon and Khalra- turn of the sheet 64 C/8, the whole of the sheet 
garh States, C. P. 04 C/12 with the exception of small areas near 

the north-west and south-east comers, the north-western half of sheet 
64 C/1C and small portions of sheets 64 C/ll and 64 C/15. A large 
portion of the ground had not been mapped previously, while the 
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rest was rather roughly surveyed by P. N. Datta in 1904-7 and 
W. King 1 in 1883-5. 

Mr. Bhattacharji draws attention to the following features in 
regard to the area examined by him in the Bhandara and adjacent 
areas:— 

(A) The trend of the rocks in the surrounding regions— 

(1) the strike of the rocks in the Eastern Ghats, etc.; 

(2) the grain of the rocks down the Godaveri; and 

(3) the foliation of the rocks in the Satpuras. 

These rocks are disposed roughly on three sides of a triangle, 
the central triangular area being Bhandara. 

(B) Within the main Bhandara triangle there is abundant field 
evidence that tho main structural features— 

(1) lines of quartz veins; 

(2) direction of foliation ; or 

(3) disposal of intrusions, 

are roughly parallel with the trend lines of the areas enclosing 
Bhandara—i.e., they have three chief directions—(1) roughly N.-S.: 
(2) generally W. N. W. and (3) approximately E. N. E. In short 
the rocks of Bhandara have, in a horizontal plane, three cleavages 
or foliation directions roughly at 60° to each other and these 
have given rise to smaller triangular structural areas. 

(C) Almost every hand specimen of rock within Bhandara when 
either macroseopically or microscopically studied reveals this trian¬ 
gular aspect of structures— 

(1) the arrangement of the minerals is along three main direc¬ 

tions roughly at (50° for foliated rocks; or 

(2) similarly disposed in those rocks which are recrystallised. 
From these observations Mr. Bhattacharji draws several con¬ 
clusions, the most important of which are— 

I. That the pressures which induced the orographio axes in 

the Eastern Ghats, the Satpuras and the Godaveri valley, 
have affected the rocks in Bhandara even down to their 
microscopic texture. 

II, That these pressures have affected the rocks in three 

ways;—(a) producing, dynamically, cleavage by myloni- 
tisation generally and (6) foliation as distinct from mylo- 


» Bee. God. SUrv. Ini., XVIII, Pfc. 4, pp. 169-172, (1886). 



92 Records of the Geological Survey of India. [ Vot. 71. 

nitisation, and (c) by inducing crystallisation or secondary 
crystallisation where static pressures appear to have 
prevailed. 

III. That II (a) probably indicates conditions under which the 
rocks have been sheared (mylonitised) or II (6) rendered 
plastic; in the former cases the rocks were not so deeply 
buried as in the latter, other tilings being equal; and 
that in case II (c) the rocks were subject to so great a 
static pressure, and wore possibly under high tempera¬ 
ture in consequence, that complete crystallisation has 
taken place and secondary granitic rocks have been 
produced. 

Mr. Bhattacharji’s observations, thus briefly stated, can be 
considered as data in support of the well-known ideas of Gruben- 
mann and others of the recognition of different zones in Van Hise’a 
zone of anamorphism where rocks may be strong enough to be (a) 
mechanically sheared of mylonitised; or at a lower depth or under 
greater strain the rocks (6) may be rendered plastic and so intensely 
folded and distorted; or at still greater depth or far greater pressures 
the rocks (c) may recrystallise or develop entirely new minerals 
characteristic of this zone. 

For the purposes of mapping, the old method of classification 
has been generally followed. According to this, the rocks mapped 
are—(1) alluvium, (2) the Cuddapahs and/or the Vindhyans, (3) 
the Sakolis, (4) the Sausars, (5) the mylonites and cataclasites, (6) 
the granulitos and the fine-grained gneisses and schists, (7) the 
coarse-grained gneisses and schists and the gneissic granites and (8) 
the granites (apparently very slightly altered). 
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INTRODUCTION. 

The area from which the material under description was collected 
is in the northern part of Keonjhar State, Bihar and Orissa, 
comprised in the Survey of India sheet 73 G/9. It is included in 
the map accompanying the memoir on the iron-ores of Bihar and 
Orissa by Mr. H. Cecil Jones. 1 The whole of the area in question, 
excepting a fringe of sandstone of the Iron-ore scries along the 
western margin, is covered by granite which is traversed by a system 
of very numerous dykes. 

The granite is part of a batholitliic mass extending into and 
occupying a large tract of country in the adjoining districts of Singh- 
bhum and Mayurbhanj. It is apparently of uniform composition 
throughout the area, being composed of quartz, orthoclase, micro- 
cline and oligoclase with very subordinate muscovite and biotite. 


1 Afem. Qeol , Surv . Ind ., LXIII, Ft. 2, (1034). 
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Petrographically it is very similar to the granites found in Singh- 
bhum, Ranchi, Bonai, etc., described recently by Dr. J. A. Dunn 1 and 
Dr. L. A. Narayana Iyer. 8 In the area under consideration the 
dykes are intrusive into the granite, and all, except one, are basic 
in character. The dykes are mostly doleritic in texture, but some 
are basaltic, while gabbro or norite has also been observed in a few 
places [e.g., in the dykes near Durgapur (21° 51': 85° 36'); Palas- 
ponga (21° 47': 85° 34'); Kanchan Dumaria (21° 60': 85° 42'); and 
Burduma Huri (21° 48': 85° 44')]. The single exception to the 
universal basic nature of the dykes is one which, is sub-acid in com¬ 
position and is mainly of the nature of an epidotised augite-grano- 
phyrc. 

In the following pages are described the petrographic and chemical 
characters of these dyke rocks. The chemical analyses were done 
by Mr. P. C. Roy, Assistant Curator of this Department, to whom 
my thanks are due for the trouble he has taken. The analysis of 
the norite (specimen N«T. 36/620 in the collections of the Geological 
Survey of India) which shows unusually low alumina and lime 
and high magnesia, was completely repeated. The second analysis, 
however, agreed very closely with the first, dispelling the doubts 
entertained about tlio accuracy of the first and confirming the noritic 
nature of the rock. 


DESCRIPTION OF THE DYKE ROCKS. 

Dolerite and Basalt. 

The basic rocks vary from very fine-grained ones breaking with 
a sub-conchoidal fracture, to those with medium grain. Coarse 
types are distinctly- rare. The colour is generally grey, with a fairly 
well-marked greenish tinge. The specific gravity, deternuned on 
some twenty-five representative specimens collected by me from 
various localities in the area, shows values ranging between 2*89 
and 3-22 with an average of 2*976 (27° to 30° C.). The dykes vary 
in thickness individually and severally, from a few feet to as much 
as 700 yards. 

A computation was made of the length of the dykes in relation 
to the directions followed by them. The aggregate lengths, averaged 

1 Mem. Geol. Surv. Ind., LTV, (1929). 

■ Bee. Qeol. Surv. Ind., LXV, pp. 490-533, (1932). 
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mostly for intervals of every 10 degrees of the oompass, are shown 
below :— 


330° . 


Direction. 

• • • 

a 

• 

• 


Aggregate 

length. 

Miles. 

. 6-6 

340° . 


* m 
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a 
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• ■ 

• 

a 

• 

• 

• 
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• • 

• 

• 
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• 

• 
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• * 

• 

• 

# 

« 

a 

. 3S’2 
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a a 

• 

a 

a 

a 

• 

. 65-2 

30® . 



• 

a 

a 

a 

a 

, 07-4 

45® . 


• • 



a 

a 

• 

. 10-6 

65® . 


a • 

■ 

• 

• 

• 

• 

. 10-5 


A glance at the map in the memoir by Mr. Jones will show that 
the direction most favoured by the dykes is near about 30° (N. 30° E.) 
while a subsidiary one around 340° (N. 20° W.) can also be recognised. 
These two correspond to the major directions of joints in the granite. 

The rocks are composed mainly of augite and plagioclase, the 
relationship between the two being sub-ophitic. Porphyritic 
crystals, either of augite (e.g. t 36/492, 3C/541) 1 or of felspar (36/529), 
are occasionally seen. The felspars frequently show a pale greenish 
tint, this being due, at least partly, to the development of micros¬ 
copic secondary products like epidote and chlorite in them. They 
are generally altered to various degrees, the alteration products 
including kaolin, sericite, caleite, chlorite and epidote. The fresh 
mineral shows lamellar twinning from which the composition has 
been deduced as andesine-iabradorite or acid labradorite. The 
augite is usually fresh and colourless, but rarely showing just a 
suggestion of greenish tinge. Twinning on a (LOO) is common and 
‘ herringbone * structure is sometimes seen. It alters to uralite 
and chlorite, and in a smaller degree to epidote and rarely to serpen¬ 
tine (36/537). 

An almost constant feature in the basic rocks is the presence 
of a little quartz and micropcgmatite. In some cases the quartz 
forms comparatively large, megascopic blebs (36/49G). The micro¬ 
pegmatite often surrounds the felspars in radiating fashion. The 
minor minerals include titano-magnetite or ilmcnite with the 
leucoxene derived from them, and pyrite. Distinct interstitial 
groundmass is frequently observed, which may be finely micrographic 

1 Registered numbers in the rook collection of the Geological Survey of India, Calcutta, 
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or altered glassy material. Amygdales are uncommon, those found 
in specimen 35/416 being usually 2 to 3 mm. and rarely, 8 mm. 
across. 

Two rocks, a very fine-grained basalt (35/403) and a quartz- 
dolerite (36/496), were analysed. The results are given in Table 1 
together with the analyses of some other types of Indian traps for 
comparison. 


Table 1 . —Analyses of Dolerites and Basalts. 


— 


1 

35/403 

2 

30/496 

, 

A 

Avorage 
Newer 
Dolerite. 

B 

Average 

Gwalior 

Trap. 

0 

Average 

Deccan 

Trap. 

D 

Average 

Cuddapah 

Trap. 

E 

Angite- 

diorito. 

Seven 

Pagodas, 

Madras. 

SiO, . 

• 

49-85 

63-96 

62-25 

50-18 

50-61 

48-34 

61-15 

TiO, . 

• 

1-20 

trace 

0-94 

1*59 

1-91 

1-66 

0-44 

ai,o 3 

• 

15-80 

13-13 

14-28 

11-73 

13-58 

12-76 

15-92 

FojO, 

• 

0-23 

0-98 

1-00 

2-02 

3-19 

3-39 

9-34 

FoO . 

• 

11-60 

8-58 

9-85 

11-94 

992 

11-76 

2-87 

MnO . 

• 

0-24 

0-10 

0-19 

0-50 

0-16 

0-76 

0-09 

MgO . 

• 

5-60 

7-26 

6-27 

5-46 

5-46 

5-84 

6-48 

CaO . 

• 

10-02 

9-07 

8-39 

10-06 

9-45 

10-13 

10-40 

Na,0 . 

• 

2-78 

3-71 

2-79 

4-47 

2-60 

2-56 

1-19 

K g O . 

• 

0-94 

0-30 

1-60 

0-96 

0-72 

0-44 

1-61 

H.O+ 

• 

1-58 

2-56 

2-09 

0-61 

1-70 

2-38 

l 0-11 

H t O— 

• 

0-22 

0-25 

0-13 

0-20 

0-43 

0-28 

J 

F s O, • 

• 

016 

0-15 

0-30 

0-74 

0-39 

0-10 

006 

8 

• 

0-09 

0-06 

0-04 

• • 

• • 

• • 

• • 

C!O t . 


0-16 

0-26 

0-12 

• • 

• * 

• » 

• • 

Total 

• 




100-43 

100-12 

100-40 

99-60 

Sp. Gr. 

• 

3-067 

2-942 

2-983 

2-98 

2-916 

3-106 

2-96 
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Niggli Values. 
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E 

Y 

! G 

Si . 

119-4 

134-8 

134-9 

117-6 

126-3 

1141 

122-2 

135 

108 

Ai . 

22-3 

19-3 

21-7 

16-2 

200 

17-8 

22-4 

24-5 

21 

Pm . 

44-1 

470 

45-6 

47-0 

47-4 

50-5 

45-8 

42-5 

62 

1 

0 

26-7 

24-3 

23-2 

25-2 

25-3 

25-3 

260 

23 

21 

Aik . 

7-9 

0-5 

9-4 

11-6 

1 

7-4 

i 

6-5 

5-2 

10 

6 

Mg . . 

•45 

•58 

•44 

•40 

•43 

•39 

•50 

•50 

•66 

C/Km 

•58 

•52 

•51 

•54 

•63 

i 

•51 

•08 

•54 

•40 

K . 

•18 

•05 

•27 

•12 

•15 

•10 i 

•47 

•28 

•20 

Ti . 

216 

* • 

1-83 

2-80 

3-58 

2-90 

0-79 

1 

■ ■ 

• m 

P 

016 

016 

0-33 

0-73 

0-42 

013 

0-06 

• • 

• • 

Qz 

—121 

—31 

-2-9 

-28-8 

-3-4 

-11-9 

+M 

- 6 

—16 


1. Very fino-grained basalt (35/403) from a dyke half a milo north of Giridharpur 

(22° 0' 30' : 85° 35'), Keonjhar State- Anal. V. C. Roy. 

2. Quartz-dolorito (36/496) from a dyke threo furlongs south-east of Giridharpur, 

alongside the path to .famjori, Koonjhar State. Anal. P. C. Roy. 

A. Average composition of three * Nower Doloritos ’ of Singhbhum. Ree. Qeol. Stirv. 

Ind., LXV, p. 628, (1932). Anal. L. A. Narayana fyor. 

B. Average composition of six ‘ Gvralior traps ’. Jour. Qeol., XLllI, p. 69, (1935). 

Anal. M. P. Bajpai. (Analysis its revised by the author.) 

C. Average composition of eleven ‘ Deccan traps ’. Hull. ■ Qeol. Soc. Amer., 

XXXIII, p. 774, (1922). Anal. H. S. Washington. One of those elnven is 
from the Rajmah&l, not Deccan imp. 

D. Average composition of two * Cuddapah traps ’. Man. Qeol. fiurv. Ind., LXIV, 

Pt. 2, pp. 224-225, (1934). Anal. P. C. Roy and Mahadoo Ram. 

E. Augite-diorito (or diabase) from a dyke at Seven Pagodas, Ohiugleput district, 

Madras. T. H. Holland, Ree. Qeol. Surv. Ind., XXX, p. 35, (1807). Anal. 
P. Brtthl. 

F. Niggli’s gabbro-diorite typo. P. Niggli and P. J. Roger. ‘ Gesteins und Mineral 

provinzen p. 126, Berlin, (1923). 

G. Niggli’s normal gabbro-norite type. Ibid., p. 128. 
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It will be seen from Table 1 that the average Singhbhum dolerite 
occupies a position between the Keonjhar dolerite and basalt. This 
close relationship is of course to be expected, since the dykes in 
Keonjhar are simply a continuation of the * Newer Dolerite ’ dykes in 
Singhbhum. The average Deccan trap is also akin to these dyke 
rocks. In comparison with these, the Gwalior trap contains less 
alumina and more alkalies, and shows a greater deficiency of silica 
in the Niggli values. The * augite diorito ’ containing micro-pegma¬ 
tite, which has been described by Sir T. H. Holland, also shows a 
good deal of resemblance (it would appear that in the analysis, as. 
reported, the FcO and Fe a 0 3 have been interchanged). In the 
table of Niggli values, those for Niggli’s gabbro-diorite and gabbro- 
norito types are given for comparison, the first being more acid 
and the second being more basic than the above-mentioned traps. 


Norite. 

Just east of Durgapur (21° 51': 85° 36') is a broad dyke from 
the centre, of which the specimen 36/520 was collected. The rock is 
dark grey in colour, the pyroxenes showing a bronzy lustre. Under 
the microscope it is found to consist of dominant pyroxene which 
is here and there altered to serpentine. The basic plagioclase is to 
a large extent altered. Some ilmenite and leucoxene, a little quartz, 
micropegmatite and a few flakes of biotite are also seen. The 
modal composition determined by means of a Wentworth recording 
micrometer, is 77 per cent, pyroxene, 18 per cent, felspar, 4 per cent, 
micropegmatite and quartz, and less than 1 per cent, iron ores and 
biotite. 

The pyroxenes are colourless and non-plcoehroic. Several of 
them give straight extinction and rather low interference colours 
and are referable to the orthorhombic group. The others give 
oblique extinction and higher interference colours and are therefore 
monoclinic. The optic axial angle, which was determined for a 
few, ranges between 20° and 40°. Hence the monoclinic pyroxenes 
seem to belong to the enstatite-augite (pigeonite) group. 

In Table 2 are given the analyses of the rock from the dyke 
near Durgapur and of some other related types. The perknite from 
Singhbhum, analysed by L. A. N. Iyer, is included since it also 
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represents a coarse differentiate from similar basic dykes (Newer 
Dolerite) in an adjoining area. 


Table 2.— Analyses of Norite and Related Types. 



— 


3 

(30/520). 

H 

Augito- 

norito, 

Eriyur. 

I 

Hyporsthenifco, 

Pallavaram. 
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Porknito, 

Singhbhum. 

iSiOjj 


9 

53-82 

63-05 

40-86 

62-59 

TiO, 

• 
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0-33 

1-77 

m • 

0-30 

Al a O a 
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807 

8-91 

9-80 

3-69 

]'ojj0 3 


• 

211 

3-20 I 

10-35 

f 2-63 

FoO 



7-00 

9-52 J 


\ 8-36 

MnO 


• 

0-21 

009 


0-22 

MgO 


• 

18-39 

14-12 

1808 

19-38 

CuO 


• 

5-9U 

0-76 

9-57 

11-49 

Na,0 



1*28 

o-oo 

Ira co 

{ " 

K,0 

H a O*|- 

H a O— 


■ 

• 

• 

0-82 

1-071 

0-08 J 

0-48 J 

0-05 

0-07 

t 0-22 

{ " 

l 0-58 

v tt o u 

■ • 

• 

0-04 

009 

• * 

0-13 

CO, 

■ • 


0-0G 

• • 

• • 

0-14 


Total 

• 

09-73 

99-60 

101 33' 

*100-10 

Sp. Gr. 

• t 

• 

3-005 

3-09 

3-333 

3-34 


' Includes Cr t O|, 0*22, NiO f 0*09 and 8, 0-00, 
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Niggli Values. 
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•32 

■ • 

100 

« • 

Ti . 

• 

t 

0-61 

2-94 

* • 

0-43 

■ • 

P . 

* 


0-04 * 

0-08 

• • 

010 

• • 

Q* . 

• 

m 

-2-4 

+8-5 

—15 

-1-6 

—28 


3. Ooirso norite (36/520) containing muoh magnesian pyroxono, subordinate felspar, 
interstitial quartz and micropcgmitito and a little irou-oro and biotito; from 
the central part of tho dyke oast of Ourgapur, Keonjh»r State. Anal. P. C. 
Roy. 

II. Augibe-norito ; boiniorysbailino, with small phoaocrysts of onstabite, the ground- 
mass containing minute augites wrappe l around by tuftod microlitos of felspar 
and intorsbitial glass; from Eriyur, South Arcot district, Madras Presidency. 
T. H. Holland, Rea. Gaol. Sum. Ind., XXX, p. 28, (1897). Anal. P. BrQhl. 

I. Hyperathenito from Pallavaram near Madras, containing muoh Behilleriaed 

hypersthene, brown hornblende and augibo, a little olivine, spinollids and 
occasional apatite. T. H. Holland, Mam. Gaol. Sum. Ind., XXVHI, Pt. 2, 
p. 166, (1900). Anal. T. L. Walker. 

J. Perknite (34/457) associated with dolerite, from a dyke one mile east of Balma, 

Singhbhum district. Contains much augite set in a fine-grained groundmass 
of augite, a little felspar, quartz, biotito and caleite. L. A. N. Iyer, Roe. 
Geol. Sum. Ind., LXV, p. 528, (1932). Anal. L. A. N. Iyer. 

K. Niggli’s hombleadite-pyroxenito-peridotite typo * (Niggli and Beger, * Qesteins 

und Mineral provinzen ’, p. 136, Berlin, (1023). 


The norite from Durgapur, tho analysis of which is given in the above 
Table 2, is seen to be unusually rich in magnosia, which is accounted 
for by the character of the pyroxene. Its occurrence in the central 
portion of a dolerite dyke and its gradation into the latter* type of 
rock show clearly that it is a product of differentiation, probably 
through the segregation of earlier formed crystals. In the table 
are given also the analyses of an augite-norite and a hypersthenite, 
both from South India, which show a fairly close similarity to the 
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rock. from Keonjhar. This norite is therefore a type related to 
bypersthenites and picrites. It differs from ordinary pyroxenites 
and hornblendites in containing more magnesia and less alumina 
and lime, and from ordinary peridotites in containing more silica, 
alumina and lime and less magnesia. It thus falls between these 
two general groups, and resembles Niggli’s hornblendite-pyroxenite- 
peridotite magma type except for the greater proportion of silica. 
The perknite described by Dr. L. A. N. Iyer, although very similarly 
related to the same system of basic dykes, is a type distinctly richer 
in lime, due evidently to the pyroxeno being diopsidic, as shown by 
the large optic axial angle (56°—60°, and 68°). 

The optical characters of the pyroxene and the bulk composi¬ 
tion of the norite show that the pyroxene is a magnesia-rich variety. 
For understanding the chemical nature of the mineral, the rock 
was crushed to pass an 80-mesh sieve and the pyroxene separated 
by means of Sonstadt solution (potassium mercuric iodide) of 
density 3*1. On analysis, tho following result was obtained:— 

Table 3 .—Analysis of Pyroxene. 


SiO, . 

■ 

• 


• 

* 

0 

• 

• 

Per cent. 

63-96 

TiO, , 

• 

• 

• 

• 

• 

• 

• 

• 

. 0*43 

Al,O a . 

• 

• 

• 

• 

■ 

0 

• 

• 

. 2-63 

Fo t O, . 

• 

• 

• 

• 

• 

• 

• 

m 

. 3-65 

PoO . 

• 

• 

• 

• 

e 

a 

• 

• 

7-56 

MnO • 

• 

• 

• 

• 

• 

• 

• 

• 

. 0-28 

MgO . 

• 

• 

• 

• 

• 

• 

• 

• 

. 24-78 

CaO . 

• 

• 

• 

• 

• 

• 

• 

• 

6-10 

Alkalies 

• 

• 

• 

• 

• 

• 

m 

• 

. trace 

P a O # . 

• 

• 

• 

• 

• 

• 

• 

• 

. Nil 








Total 

. 99-39* 


*(H,0 loss than 0*1 per cent.) Analyst: P. 0. Roy. 

For comparing the relative abundance of the oxidos of iron, 
magnesium and calcium in the pyroxene with that in the rock, tho 
molecular proportions of the throe oxides have been recalculated to 
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100, all tho iron being rockoncd as ferrous. The values are given 
below:— 



FeO. 

MgO. 

m 

MgO/FeO. 

MgO/CaO. 

Fyroxene .... 

17-27 

70-29 

12-44 

4-1 

6-6 

Bock (norite) 

1804 

66-47 

15-49 

3-7 

4-3 


Some work has already been accomplished by several investiga¬ 
tors in studying the composition of the pyroxenes in relation to that 
of the rocks in which they occur. Fenner 1 has found that there is 
a higher MgO: FeO ratio in the pyroxene than in the rock, this 
accounting for the elimination of iron at a late stage in the form of 
magnetite. Wahl 2 and Washington 3 havo shown that magnesia- 
rich onstatitc-augito is characteristic of the plateau-basalt typo of 
basic rocks, while lime-rich diopsidic augite is cliaracteristic of olivine- 
diabase and ‘ cone-basalt ’. Fermor 4 and Barth 5 6 have however 
expressed the view that enstatito-augite is the common pyroxene of 
all basaltic rocks 8 . This quostion is discussed in a recent paper by 
Kennedy 7 who supports Wahl’s and Washington’s views. In the 
present case there is no doubt that the pyroxeno is enstatite-augito, 
showing a higher MgO : CaO ratio than the rock in which it occurs, 
and that the rock belongs to the plateau-basaltic or tlioleiitic type. 


The Sub-acid Dyke. 

There is a conspicuous dyke of grano-dioritic composition which 
extends from Khuntapoda (21° 52': 85° 36' 30") in a N. 20° E, 
direction to Sosang (22° 1': 85° 40'). Its length is about ten miles 

1 C. N. Fenner. The crystallisation of basalts. Amer. Jour. Sci., XVIII, 
pp. 225-253, (1929). 

* W. Wahl, Die Enstatitaugito. Min. Petr. Mitt., XXVT, p. 14, (1907). 

*H. 8. Washington. Deccan traps and other plateau basalts. Bull. Oeol. Soc. 
Amer., XXXIII, p. 800, (1922). 

4 L, L. Fermor. Enstatite-augite series of pyroxenes. Bee. Oeol. Surv. Ind., 
LVJII, p. 323, (1926). 

*T. Barth. Amer. Mineral., XVI, p. 196, (1931). 

6 My remarks, loc. cit., referred to tho plateau-basalt typo only and my conclusion 
that the p\ roxonos of the enstatite-augite series are probably tho moBt abundant pyro¬ 
xenes in nature is based on the assumption that the plateau-basalts are volumetrieally 
much more important than tho cone-basalts, at least in the rocks exposed at the 
surface.—L. L. F. 

7 W. Q. Kennedy. Trends of differentiation in basaltic magmas. Amer. Jour. Set., 

XXV. pp. 260 264, (1933). 
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while its maximum thickness is over 600 yards. The rock of which 
it is made up is medium-grained, light greenish grey, and sometimes 
mottled with pink. The greenish colour is imparted by epidote, of 
which a variable amount is almost always present. The specific 
gravity of the rook ranges between 2*75 and 3*16, with a mean of 
2*90. Those giving high values are always rich in epidote. 

From this dyke two specimens were selected for analysis. The 
specimen 36/501 from near Gunuiria (21° 59': 85° 39'), which re¬ 
presents an average type, is composed to a large extent of micro- 
pegmatite in which patches of quartz can bo recognised. Some 
twinned crystals of piagioc-ase can also bo seen. There is some 
undoubted augito as well as a lair amount of epidote, the latter 
derived, at least in part, from the former. Some titano-inagnotite 
and leucoxene and a little calcite are also present. 

Specimen 36/502, which was collected from the marginal portion 
of the same' dyke just west of where it is cut through by a stream 
south of ITastinapur (21° 57': 85° 38'), looks partly fine-grained and 
partly glassy and possesses a marked light green colour. Micro¬ 
scopic examination shows that it is composed of mieropegmutite and 
aggregates of green epidote. Some grains of leucoxene are inter¬ 
spersed among the other minerals. 

The mineral composition of this dyke shows that the rock may 
be called an epidotisod (augite) granophyre. Other specimens from 
the same dyke (36/499, 500, 508, 516 and 541) are of vlio same nature. 
The felspar includes both plagioelaso (oligoclaso-andesine or andosine) 
and orthoclaso, the latter mostly intergrown with quartz, TJio 
augito is somewhat schillerised and often replaced by epidote,, 
amphibole or oven chlorite. Small amounts of ilmenito or leucoxene 
and rare pyrite are also present. The analyses of the two specimens 
described above arc given in Table 4. 

Though both the rocks (36/501 and 36/502) were collected from 
the same dyke, there are differences in mineral composition which 
are reflected in the analyses. The latter is poorer in silica and 
alkalies and richer in ferric iron and lime, in comparison with the 
former. The former resembles some segregation veins associated 
genetically with quartz-dolerites, as will bo seen from analysis (L) 
in the Table. The other contains much epidote and resembles, 
roughly, an epidotised quartz-diallage-syenite, the analysis of which 
(M) is also given for comparison. 
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Table 4. —Analyses of Sub-acid Rooks. 



Bj 

mm 

5 

M 


Niggli Values. 


36/501. 

36/502. 


4 

L 

5 

M 

K 

c 

•ft 

• 

07-41 

69-30 

58-91 

68-32 

Si . 

286-7 

321-1 

178-0 

193-9 

TiO, . 

0-83 

trace 

0-78 


• • 

A1 . 

31-2 

28-7 

25-7 

20-2 

Al,O a . 

12-45 

10-53 

14-42 

15-77 

Fm . 


28-3 

21-8 

21-7 

Fe,0, . 

3-77 

2-99 

7-42 


6-66 

C . 

17-3 

17-7 

48-2 

41*6 

FeO . 

3-33 

3-03 

M3 


0-89 

Aik . 

22-6 

25-2 

4-4 

9-5 

MnO . 

0-32 

• • 

0-07 


0-13 

Mg . 

•13 

•22 

•09 

■02 

MgO . 

0-61 

0-90 

0-41 


0-09 

C/Frn 

•60 

•03 

! » 

2-21 

1-92 

CaO . 

3-81 

3-57 

*4-89 

11-68 

K . 

•35 

•37 

•08 

•89 

Na,0 . 

3-54 

3-56 

i 

1-38 


0-32 

Ti . 

2-66 

• • 

1-78 

• • 

K,0 . 

2-94 

3-16 

0-18 


4-01 

P . 

0-38 

0-44 

0-16 

0-68 

H a O+ 

1-00 

1-46 

0-83 

1 

( 

► 1-73 

Q* - 


+120-1 


+65-7 

n*o— 

0-07 

•• 

0-02 

J 







P.O. . 

0-21 

0-22 

0-13 


0-48 






CO, . 

0-24 

2-07 

Nil 


• • 






s 

Nil 

« • 

Nil 


• • 






Total . 

100-53 

100-84 

100-67 

99-98 






Sp. Gr. 

2-76 

2-60 

312 


• • 







4. From the dyke one mile south of Gumaria, Keonjhar State. Anal. P. C. Boy. 

5. From the same dyke, just west of the intossection with the stream south of Haeti- 
napur. Anal. P. 0. Boy. 

L. Segregation vein associated with quart/.-dolerite near Hound Point, Dalmeny, 

Scotland. T. 0. Day. Chemical analyses of quartz-doleritos and segrega¬ 
tion veins at Hound Point, North Queensferry and Inverkeithing. Tran*. 
Edin. Qeol. Soe., XII, p. 85, (1928). Anal. T. C. Day. 

M. Unakite from Milam’s Gap, Virginia, U. S. A., consisting of orthoclaso and green 

epidote with some quarto. Iron-ores, zircon, and apatite, derived from a 
hypersthene-akerite or quarto-diallage-syenite. F. W. Clarke. Data of 
Geochemistry, U. 3. Qtol. 8urv. t Bull. 770, pp. 009-610, (1924). Anal. 

W.C.niatan. 
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AGE OF THE ROCKS. 

As already mentioned, the granite of the area is part of a batholith 
oxtending from liore. into tho neighbouring districts and it can be 
definitely regarded as the accompaniment of the orogenic revolu¬ 
tion at the close of tho Dharwarian era. The dolerite is intrusive 
into and later than the granite, but no idea nan be gained of the 
time interval which separated the intrusion of the two types. In 
Peninsular India there are trappean rocks intrusive into part of 
the Cheyairs (Cuddapahs), and the Delhis, which have all been consi¬ 
dered to be of pre-Cambrian age but later than the Dharwars. 
The next younger group of basic rocks appears only in Rajmahal 
(Jurassic) times and this may be considered as an earlier phase of 
the Decoan traps. 1 So far as known, there are no basic rocks in 
Peninsular India to represent any part of the enormous gap of time 
between the two. 

The dyke rocks of Keonjbar are probably of about the same 
age as the Cuddapali traps. In contrast with the basic rocks of an 
earlier age, which aro all completely amphibolised or converted 
into epidiorite, these have been only slightly altered or are often fresh. 
All these again are characterised by tho general presence of micro- 
pegmatite in the matrix. 

Field evidence is not very clear as to the ago of the sub-acid 
dyke. A single thin dyke of basalt intersects it but the contaot is 
obscured by soil and debris. The indications are however that 
it is semi-contemporaneous with, or slightly youngor than, tho basic 
dykes. 


ORIGIN OF THE MICROPEGMATITE. 

The acid material in the basic dykes is in the form of mioropeg- 
matite, free quartz or acid glass. It is generally found in tho inter¬ 
stitial groundmass, but may also form megascopic patches. 

With regard to the presence of the micropegmatite in basic 
rocks, two alternative hypotheses may be considered: firstly that 
it is due to the solution of acid or granitic rock by hot basic magma 
prior to or during intrusion, and secondly that it is the residual 
product of differentiation of the basic magma itself. In the first 
case it is duo to extraneous assimilated matter and in tho second 
it is a direct derivative of the rock in which it is found. 


1 C. S. Fox, Current Science, III, p. 428, (1085). 
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With regard to the first hypothesis, it is well known from actual 
field observations that basic and acid rocks can mix and produce 
a hybrid or intermediate product. In the present case it is manifest 
that the dykes have penetrated through and are surrounded by 
granitic rocks, and hence such a mixing may probably have taken 
place. Dr. N. L. Bowen 1 has discussed this question and has stated 
that such assimilation can take place if the rock dissolved belongs 
to the same reaction series as the basic rock dissolving it, though 
quantitatively it may not be of much importance. The margins 
of the basic dykes against the granite are, wherever they can be 
seen, quite sharp, so that any such assimilation must have taken 
place at depth and probably in and around the magma chamber. 

With regard to the second alternative it may be noted that 
the residual acid material is present in many basic rocks in India 
anil elsewhere. In the basic dykes in Keonjhar there is a variable, 
though generally small, amount, of micropegmatite and quartz, but 
in the sub-acid dyke the micropegmatite forms tho major portion 
of the rock. Sir T. H. Holland has discussed the origin of such 
material occurring in the basic dykes in the Madras Presidency as 
early as 1897. He wrote : 2 

‘ I would consequently prefer the explanation I have already given, namely 
that the mioropegraatite is really original, tho last phase in the consolidation of the 
rock, and its formation and preservation are facilitated by the perfectly quiet 
conditions of consolidation and subsequent freedom from dynamic disturbances.* 

Again, 3 

* Evon distinct verns of granophyre, instead of being considered normal igneous 
intrusions, can best be explained as “ contemporaneous veius ” formed as the final 
stage in the consolidation of tho magma from which the augite-diorite was obtained 
during the earlier stages of its consolidation. When consolidation takes place 
under limited pressure as was probably tho case with the Madras dykes, the frame¬ 
work of augite and plagiocloso will be sufficiently strong to prevent collapse, and 
the raicropegmatite can thus consolidate in the intercrystal cavities. But where 
the pressure is in excess of that which the framework of augite and plagioclase is 
able to withstand, as is more likely to be the case in largo masses, the mother liquor 
will be squeezed out and will consolidate as a separate moss of granophyre. Some 
snoh explanation as this I would offer to account for the frequent association of 
massos of augite-diorite (gabbro) with granophyre; or in other words, to account 

1 Evolution of Igneous rocks, pp. 199-201, Princeton University Press, (1928). 

* T. H. Holland. On some norite and associated basic tly kes and lava flows in Southern 
India, fisc, (hoi . Surv. Ind., XXX, p. 34, (1897). 

■ Ibid., p. 39. 
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for the separation of these genetically related rooks when the magma is sufficient 
to form large bosses, and for their intimate microscopic association where the magma 
consolidates in narrow dykes.’ 

Bowen 1 considers that quartz or acid residue in basic rocks results 
from the early separation of olivine from the crystallising magma in 
excess of its actual stoichiometric proportion. Fonner 2 however 
points out that though experimentally sound, this is not supported 
by the field evidence of the rocks. In a recent contribution to the 
study of the differentiation of basaltic rooks, W. Q. Kennedy® con¬ 
cludes that there are two fundamentally different types of basaltic 
magmas, one tholeiitic and the other olivino-basaltic. The tholeiitic 
magma, represented predominantly among the plateau basalts, gives 
rise, according to him, to ail acid differentiate of which quartz, 
acid plagioolaso, micropegmatite and common augite are charac¬ 
teristic ; the olivine-basalt type (oceanic, basalts) results iri products 
which contain abundant pofash and soda felspars, felspathoids, 
soda pyroxenes, titanaugite and amphiboles, but no quartz. The 
rocks described here will fall under the normal tholeiitic types and 
their derivatives and are therefore not in any sense peculiar. As 
shown above, the nature of tho pyroxene also supports this conclu¬ 
sion. Moreover, these rocks could not have any particular signi- 
fieuneo with regard either to space or geological time, since they 
are to be found associated with fissure as well as central eruptions in 
many parts of the world and in various geological ages. 

The rocks under study bolong therefore to the tkoleiito group, 
the granophyric dyko apparently representing a late differentiate or 
pegmatoid. Tt- is impossible to evaluate tho part played by assimi¬ 
lated acid material. In the present state of our knowledge of the 
physical chemistry of the differentiation processes in basic rocks, 
no clear distinction between tho products of normal differentiation 
and those due to assimilation of extraneous acid material seoins 
possible. The relative importance of the role played by these two 
processes must remain vague and unsettled until some dofinite 
criteria can be established, particularly through experimental work. 


1 N. L. Bowon, loc. cit., pp. 70-74. 

*C. N. Fonner. The crystallisation of basalts. Ainer. Jour. Sri., XVIIT, 
pp. 225-253, (1929). Tho residual liquids of crystallizing magmas. Mineral Mag., 
XXII, pp. 639-560, (1931). 

» W. Q. Kennedy. * Trends of differentiation in basaltic magmas’. Aimr. Jour, 
Set., X XV, pp. 239-266, (1933). 
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EXPLANATION OF PLATE. 

Plate 1. Fig. 1.—Dolerite (36/607: 17472) from a dyke near Kasia, Kconjhar 
State. Ordinary light, X 24. 

Fig. 2.—Granophyre (36/602: 17468) from the dyke near the inter* 
section of the stream south of Hastinapur. Polarised light, 
X 24. 

Fig. 3.—-Granophyre with epidote (36/601: 17467) from the dyke one 
mile south of Gumaria. Polarised light, x 24. 

Fig. 4.—-Norite (36/620: 17486) from the dyke just east of Durgapur. 
Ordinary tight, X 24. 
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MISCELLANEOUS NOTE. 

Quarterly Statistics of Production of Coal, Gold and Petroleum 
in India: October to December, 1935. 

Coed. 


— 

October. 

November. 

December. 

Quarterly 
total 
for each 
Province. 




Todb. 

Tons. 

Tons. 

- 

Tons. 

Assam . 

» 

• 

15,796 

19,933 

17,607 

63,335 

Baluchistan . 



71 

940 

287 

1,278 

Bengal 



523,858 

582,179 

580,384 

1,675,421 

Bihar and Orissa . 



985,115 

985,188 

1,051,854 

3,022,157 

Central Provinces . 



119,874 

123,265 

133,496 

376,635 

Punjab 



15,962 

18,228 

14,287 

48,477 

Total 


1,660,675 

1,709,733 

1,806,895 

_ 

6,177,303 


Gold. 



October. 

November. 

December. 

Quarterly 
total 
for each 
Company. 


Ozs. 

I 

Ozs. 

1 

Ozs. 

Ozs. 

The Mysore Gold Mining Co., 

8,040 

7,981 

8,235 

24,256 

Ltd. 


1 



The Champion Beef Gold 

6,778 

5,590 

6,776 

17,143 

Mines of India, Ltd. 





The Ooregam Gold Mining 

4,796 

4.434 

4,334 

13,664 

Company of India, Ltd. 





The Nandydroog Mines Ltd. . 

0,227 

9,231 

9,267 

27,716 

Total 

27,841 

27.236 

27,601 

j 82,678 


K 
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Petroleum . 


— 

Grade 

petroleum. 

Total gaso¬ 
lene from 
natural gas.* 








Gallons. 

Gallons. 

Assam . 

k • 

• 

• 

• 

• * 

• 

17,242,484 

Nil 

Burma . , 

k * 

• 

• 

s 

♦ • 

• 

61,066,868 

2,371,377 

Punjab . 

l s 

• 

• 

• 

e 

e 

1,640,240 

109,479 






Total 

■ 

i 1 

79,849,692 

2,480,866 


* These figures represent the total amounts of gasolene derived from natural gas 
at the well-head. Of these amounts, a portion is sold locally as ‘ petrol ’ and the re* 
maunder is mixed with the orude petroleum and sent to the refineries. The figures 
given in the two columns, therefore, together represent the totul * raw products ’ ob¬ 
tained. These remarks apply to the similar totals quoted in previous Record*. 


A. M. Heron. 
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P- L- Photomicros. G. S. /., Calcutta . 

FIG. 3. GRANOPHYRE WITH EPIDOTE, ONE Fig. 4. NORITE, FROM THE DYKE JUST EAST 
MILE SOUTH OF GUMARIA. OF DURGAPUR. (X24I. 

(Polarised light, X 24). 
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Part 2 (out of print ).—Geology of Gwalior and vicinity. States at Chiteli, Kumaon. Lead 
vein near Chicholi, Raipur district. Wardha river coal-fields, Borar and Central Provinces. 
Coal at Karba in Bilaspur district. 

Part 3 (out of print ).—Mohpani coal-field. Ixwd-oro at Slimanabad, Jabalpur district. Coal, 
east of Chhattisgarh between Bilaspur and Ranchi. Petroleum in Burma. Petroleum 
locality of Sudkal, near Futlijung, west of Rawal pindi. Argentiferous galena and copper in 
Manbhura. Assays of iron ores. 

Part 4 (out of print). —Geology of Mount Tilla, Punjab. Copper deposits of Dalbhum and Singh- 
bhum: 1.—Copper mines of Singhbhum: 2.— Copper of Dalbhum and Singfcohum. 
Meteorites. 


Vol. IV, 1871. 

Part 1 (out of print ).—-Annual report for 1870. Alleged discovery of coal near Gooty, and of 
indications of coal in Cuddapah district. Mineral statistics of Kumaon division. 

Part 2 (out of print ).—Axial group in Western Promo. Geological structure of Southern Konkan. 
Supposed occurrence of native antimony in the Straits Settlements. Doposit in boilers 
of steam-engines at Raniganj. Plant-bearing sandstones of Godavari valley, on southern 
extensions of Kamthi group to neighbourhood of Ellore and Rajmandri, and on possible 
occurrence of coal in same dircotion. 

Part 3 (out of print ).—Borings for coal in Godavari valley near Dumaguden and Bhadrachalam. 
Narbada ooal-basin. Geology of Central Provinces. Plant-bearing sandstones of Godavari 
valley. 

Part 4 (out of print ).—Ammonite fauna of Kutch. Raigur and Hengir (Gangpur) Coal-field . 
Sandstones in neighbourhood of first barrier on Godavari, and in country between Godavari 
and Ellore. 
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Vou V. 1872. 

Part 1 (out of print ).—Annual report tor 1871. Relations of rooks near Murree (Mari). Punjab. 
Mineralogical notes on gneiss of South Mirzapur and adjoining country. Sandstones in 
neighbourhood of first barrier on Godavari, and in country between Godavari and Ellore. 

Part 2 {out of print ).—Coasts of Baluchistan and Persia from Karachi to head of Persian Gulf, 
and some of Gulf Islands. Parts of Kummummet at|d Hanamoonda distriots in Nizam’s 
Dominions. Geology of Orissa. New coal-field in south-eastern Hyderabad (Deccan) 
territory. 

Part 3 (out of print ).—Maskat and Massandim on cast of Arabia. Example of local jointing. 
Axial group of Western Prome. Geology of Bombay Presidency. 

Part 4 {out of print ).—Coal in northern region of Satpura basin. Evidence afforded by raised 
oyster banks on coasts of India, in estimating amount of elevation indicated thereby. 
Possible field of coal-measures in Godavari district, Madras Presidency. Ramota or intra- 
trappean formation of Central India. Petroleum localities in Pegu. Supposed eozoonal 
limestone of Yellam Bile. 


VoL. VI, 1873. 

Part 1 .—Annual report for 1872. Geology of North-West Provinces. 

Part 2 {out of print ).—Bisrampur coal-field. Mineralogical notes on gneiss of Bouth Mirzapur 
and adjoining country. 

Part 3 {out of print ).—Celt in ossiferous deposits of Narbada valley (Pliocene of Falconer): on age 
of deposits, and on associated shells. Bar&bara (coal-measures) in Beddadanolo field, 
Godavari district. Geology of parts of Upper Punjab. Coal in India. Salt-springs of 
Pegu. 

Part 4 (ottl of print ).—Iron deposits of Chanda (Central Provinces). Barren Islands and Nar- 
kondam. Metalliferous resources of British Burma. 


Vo L. VII, 1874. 

Part 1 (out of print ).—Annual report for 1873. Hill ranges between Indus valley in Ladak and 
Shah-i-Dula on frontier of Yarkand territory. Iron ores of Kumaon. Raw materials for 
iron-smelting in Raniganj field. Elastic sandstone, or so-called Itacolumytc. Geological 
notes on part of Northern Hazaribagh. 

Part 2 (out of print ).—Geological notes on route traversed by Yarkand Embassy from Shah-i- 
Dula to and Yarkand Kashgar. Jade in Karakash valley, Turkistan. Notes from Eastern 
Himalaya. Petroleum in Assam. Coal in Garo Hills. Copper in Narbada valley. Potash- 
salt from East India. Geology of neighbourhood of Mari hill station in Punjab. 

Part 3 (out of print ).—Geological observations made on a visit to Chadderkul, Thian Shan range. 
Former extension of glaciers within Kangra district. Building and ornamental stones of 
India. Materials for iron manufacture in Raniganj coal-field. Manganeso-ore in Wardha 
coal-field. 

Part 4 (out of print ).—Auriferous rooks of Dhambal hills, Dharwar district. Antiquity of human 
raoo in India. Coal recently discovered in the country of Luni Pathans, south-east corner 
of Afghanistan. Progress of geologioal investigation in Godavari district, Madras Presi¬ 
dency. Subsidiary materials for artificial fuel. 

Vol. VIII, 1875. 

Part 1 (out of print ).—Annual report for 1874. The Altum-Artush considered from goological 
point of view. Evidences of * ground-ice * in tropical India, during Talchir period. Trials 
of Raniganj fire-bricks. 

Part 2 (out of print). —Gold-fields of south-east Wynaad, Madras Presidency. Geological notes 
on Kharoean hills in Upper Punjab. Water-bearing strata of Surat district. Geology of 
Scindia’s territories. 

Part 3 (out of print ).—Shabpur coal-field, wdth notice of coal explorations in Narbada rogions. 
Coal recently found near Moflong, Khasia Hills. 

Part 4 (out of print ).—Goology of Nepal. Raigarh and Hingir coal-fields. 


Vou IX, 1876. 

Part 1 (out of print ).—Annual report for 1876. Geology of Sind. 

Part 2 (out of pri**).—Retirement of Dr. Oldham. Age of some fossil floras of India. Cranium 
of Stegodon Ganesa, with notes on sub-genus and allied forms. Sub-Hjmalayan series ip 
Jama (Jammoo) Hills, 
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1**ri i (404 «/ Aon* m India. isotagu^l ogo oi certain group comprised tin 

Gondwana series of India, and on evidence they afford of distinct koolodoat sad botanical * 
. terrestrial regions in anoieot epochs. Relations of fessiliferous strata at Maleri and Kota, 
nearSiroacha, C. P. 1 Fossil mammalian fawns of India nod Burma. 

Part 4 (out if print ).—-Fossil floras in Iadia. Osteology of Merycopotamus dissimilis. Addenda 
and Corrigenda to paper on. tertiary mammalia. Plesiosaurus in India. Geology of Pir 
Faajal and neighbouring districts. 


Von. X, 1877. 

Part 1 {out of print ).—Annual report for 1876. Geological notes on Great Indian Desert between 
Sind and Rajputana. Cretaceous genua Ompnalia near Nameho lake, Tibet, about 76 
miles north of Lhassa. Estheira in Uondwana formation. Vertebrata from Indian tertiary 
and secondary rocks. New Embydine from the upper tertiaries of Ncrthern Punjab. 
Observations on under-ground temperature. 

Pflrt 2 (out of prim)—-Rocks of the Lower Godavari. ‘ Atgarh Sandstones ’ near Cuttack 
Fossil floras in India. New or rare mammals from the Siwaliks. Aravali series in North- 
Eastern Rajputana. Borings for coal in India. Geology of India. 

Part s (out of print ).—Tertiary zone and underlying rocks in North-West Punjab. Fossil floras 
in India. Erratics in Potwar. Coal explorations in Darjiling district. limestones in 
neighbourhood of Barakar. Forms of blowing machine used by smiths of Upper Assam. 
Analyses of Raniganj coals. 

Part 4 (out qf print ).—Geology of Mahanadi baBin and its vicinity. Diamonds, gold, and lead 
ores of Sambalpur district. * Eryou Comp. Barrovensis McCoy, from Sripermatur group 
near Madras. Fossil floras in India. The Blaini group and * Central Gneiss ’ in Simla 
Himalayas. Tertiaries of North-West Punjab. Genera Choeromeryx and Rhagatherium. 

Von. XI, 1878. 

Part 1.—Annual report for 1877. Geology at Upper Godavari basin, between river Wardha 
and Godavari, near Sironcha. Geology of Kashmir, Kishtwar, and Pangi. Siwalik mam¬ 
mals. PaitBOntological relations of Gondwana system. * Erratics in Punjab.’ 

Port 2 (out of prim).—-Geology of Sind (second notice). Origin of Kumaon lakes. Trip over 
Milam Pass, Kumaun. Mud volcanoes of Romri and Cheduba. Mineral resources of 
Ramri, Cheduba and adjacent islands. 

Part 3 (out of print ).—Gold industry in Wynaad. Upper Gondwana series in Trichinopoly and 
Nelloro-Kistna districts. Senarmontito from Sarawak. 

Part 4 .—Geographical distribution of fossil organisms in India. Submerged forest on Bombay 
Island. 


Vol. XII, 1879. 

Part 1 (out of print ).—Annual report for 1878. Geology of Kashmir (third notice). Siwalik 
mammalia. Siwalik birds. Tour through Hangrang and Spiti. Mud eruption in Ramri 
Island (Arakan). Braun ite, with Rhodonite, from Nagpur, Central Provinces. Paleon¬ 
tological notes from Satpura coal-basin. Coal importations into India. 

Part 2 (out of print ).—Mohpani coal-field. Pyrolusite with Psilomelane at Gosalpur, Jabalpur 
district. Geological reconnaissance from Indus at Kushalgaph to Kurram at Thai on 
Afghan frontier. Geology of Upper Punjab. 

Part 3 (out of print ).—Geological features of northern Madura, Padukota State, and southern 
parts of Tanjore and Trichinopoly districts included within limits of sheet 80 of Indian 
Atlas. CretaceouB fossils from Triohinopoly district, collected in 1877-78. Sphenopbyllum 
and other Equisetaeee with reference to Indian form Trizygia speoiona, Royld (Spheno- 
phyllum trizygia, Ung.). Mysorin and Atacamito from Nellore district. Corundum 
from Khasi Hills. Joga neighbourhood and old mines on Nerbudda. 

Part 4 .—“ Attock Slates ” and their probable geological position. Marginal bone of undes* 
oribed tortoise, from Upper Siwaliks, near Nila, in Potwar, Punjab. Geology of North 
Arcot district. Road section from Morree to Abbottabad. 

Vol. XIII, 1880 . 

Part 1 (out of print ).—Annual report for 1878. Geology of Upper Godavari basin in neighbour¬ 
hood of Sironcha. Geology of Ladak and neighbouring districts. Teeth of fossil fishes 
from Ramri Island and Punjab. Fossil genera Ndggerathia, Stbg., NOggerathiopeis, 
Fstw., 'and Rhiptozamites, Schmalh., in paleozoic and secondary rocks of stomps Asia 
ami Australia. Fossil plants from Kattywar, Shekh Budin, and Sirgujah. Volcanic 
foci of eruption in Konkut. 
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Part 2 .—Geological holes. Palssontologiool note# on lower tries of Himalaya*. Arterianwefli 
at Pondicherry, and possibility ol finding sources of waterrsupply atMedras. , .. i 

Part 2 .—Kumauh lake*. Celt of paleoUtmo type in Punjab. Palssontologiool notes from" 
Karharbari and Sonth Rewa ooal-fields. Correlation of Gondwana flora with other floraci. 
Artesian wells at Pondicherry. Salt in Rajputana. Gas and mad eruption* on Arakan 
coast on 12th March 1879 and in Jane 1843. 

Part 4 (out of print ).—Pleistocene deposits of Northern Punjab, and evidence they afford of 
extreme enmate daring portion of that period. Useful minerals of Arvali region. Correla¬ 
tion of Gondwana flora with that of Australian coal-bearing system. Reh or soils 
and saline well waters. Reh soils of Upper India. Naini Tal landslip, 18th September, 


Vol. XIV, 1881. 

Part 1 .—Annual report for 1880. Geology of part of Dardistan, Baltistan, and neighbouring 
districts. Siwalik carnivora. Siwalik group of Sub-Himalayan region. South Rewan 
Gondwana basin. Ferruginous beds associated with basaltio rookB of North-Eastern Ulster, 
in relation to Indian laterite. Rajmohal plants. Travelled blocks of the Punjab. Ap¬ 
pendix to ‘ Paleontological notes on lower trias of Himalayas’. Mammalian fossils from 
Perim Island. 

Part 2 (out of print). —Nahan-Siwalik unconformity in North-Western Himalaya. Gondwana 
vertebrates. Ossiferous beds of Hundes in Tibet. Mining records and mining record 
office of Great Britain: and Coal and Metalliferous Mines Act of 1872 (England). Cobaltite 
and danatito from Khetri mines, Rajputana; with remarks on Jaipurite (Syepoorite). 
Zinc-ore (Smithsonite and Blende) with barytes in Kamul district, Madras. Mud-eruption 
in island of Cheduba. 

Part 3 (out rf print ).—Artesian borings in India. Oligoolase granite at Wangtu on Sutlej, North- 
West Himalayas. Fish-plate from Siwaliks. Palaeontological notes from Hazaribagh 
and Lohardagga districts. Fossil carnivora from Siwalik hills. 

Part 4 (out of print ).—Unification of geological nomenclature and cartography. Geology of 

' Arvali region, central and eastern. Native antimony obtained at Pulo Obin, near Singa¬ 
pore. Turgite from Juggiapett^RUtnah district, and zinc carbonate from Kamul, Madras. 
Section from Dalhousie to Pangi, vid Sach Pass. South Rewah Gondwana basin. Sub¬ 
merged forest on Bombay Island. 


Vol. XV, 1882. 

Part 1 (out of print ).—Annual report for 1881. Geology of North-West Kashmir and Khagan. 
Gondwana labyrinthodonts (Siwalik and Jamna mammals). Geology of Dalhousie, North- 
West Himalaya. Palm leaven from (tertiary) Murree and Kasauli beds in India. Iridos- 
mine from Noa-Dihing river. Upper Assam, and Platinum from Chutia Nagpur. On (1) 
copper mine near Yongri hill, Darjiling district; (2) arsenical pyrites in same neighbour¬ 
hood ; (3) kaolin at Darjiling. Analyses of coal and fire-clay from Maki>m coal-field. 
Upper Assam. Experiments on coal of Pind Dadun Khan, Salt-range, with reference to 
production of gas, made April 29th, 1881. International Congress of Bologna. 

Part 2 (out of print ).—Geology of Travancore State. Warkilli beds and reported associated 
deposits at Quilon, in Travancore. Siwalik and Narbada fossils. Coal-bearing rocks of 
Upper Ror and Maud rivers in Wostern Chutia Nagpur. Fench river coal-field in Chind- 
wara district. Central Provinces. Boring for coal at Engsein, British Burma. Sapphires 
in North-Western Himalaya. Eruption of mud volcanoes in Cheduba. 

Part 3 (out of print ).—Coal of Mach (Muoh) in Bolan Pass, and of Sharigb on Hantai route 
betufeen Sibi and Quetta. Crystals of stilbite from Western Ghats, Bombay. Traps of 
Darang and Mandi in North-Wostern Himalayas, Connexion between Hazara and Kashmi r 
series. Umaria coal-field (South Rewah Gondwana basin). Daranggiri coal-field, Garo 
Hills, Assam. Coal in Myanonng division, Henzada district. 

Part 4 (out of print). —Gold-fields of Mysore. Borings for coal at Beddadanol, Godavari district, 
in 1874. Supposed occurrence of coal on Kistna. 


Vol. XVI, 1883. 

Part 1 .—Annual report for 1882. Richthofenia, Kays (Anomia Lawrenoiana, Koninok). 
Geology of South Travancore. Geology of Chamba. Basalts of Bombay. 

Part 2 (out of print ).—Synopsis of foBsil vertebrate of India. Bijori Labyrinthodont Skid] 
of Hippotherium antilopinum. Iron ores, and subsidiary materia]* for manufacture Of 
iron, in north-eastern put of Jabalpur district. Laterite and other manganese-ore occur¬ 
ring at Gosulpore, Jabalpur distriot. Umaria coal-field. 
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Pitt 4 (out of Aftwosoopfe structure of tome Dqlhousie rocks. Lavas of Aden.; Pro- 

occurrence of 8iw»lik strata in China and Japan. Mastodon angustidens in India, 
f.■. Traverse between Aimora and Mussoorree. Cretaceous coal-measures at Sonora in Khasia 
, v . HilLs, near Laour to Sylhet. 

- Part 4 (bit t of print ).—Paheantohugeal notea-front Baitonganj and Hutar coal-fields to Chota 
, Nagpur. Altered basalts of Daihousie region to Nortn-Western Himalayas. Mioroscopio 
' Structure of some Sub-Himalayaxt rooks of tertiary age. Geology of Jannsar and Lover 
Himalayas, Traverse through Eastern Khasia, Jaintia, and North Caohar Hills. Native 
' lead from Maulmato and chromite from the Andaman Islands. Fiery eruption from one 
of the mod volcanoes of Cheduba island, Arakan. Irrigation from wells to North-Western 
Provinces and Oudh. 


Von. XVII, 1884. 

Part 1 (out of print ).—Annual report for 1883. Smooth-water anchorages or mud-banks of 
Narrakal and Alleppy on Travancoro coast. Billa Surgam and other caves in Kumool 
, district. Geology of Chu&ri and Sihunta parganas of Chamba. Lyttonia, Waagen, in 
Kultog series of Kashmir. 

Part 2 (out of print ).—Earthquake of 31st December 1881. Microscopic structure of some 
Himalayan granites and gneissose granites. Choi coal exploration. Re-discovery of 
fossils in Siwalik bods. Mineral resources of Andaman Islands in neighbourhood of Port 
Blair. Intertrappean beds to Deccan and Laramie group in Western North America. 

Part 3 (out of print ).—Microscopic structure of some Arvali rocks. Section along Indus from 
Peshawar Valley to Salt-range. Sites for boring in Raigarh-Hingir coal-field (first notice). 
Lignite near Raipore, Central Provinces. Turquoise mines of NisMpOr, Khorassan. Fiery 
eruption from Mynbyin mud volcano of Cheduba Island, Arakan. Langrin coal-field, South- 
West Khasia HiUs. TJmaria coal-field. 

Part 4 (out of print).-—Geology of part of Gangasulan pargana of British Garhwal. Slates and 
schists imbedded in gneissose granite of North-West Himalayas. Geology of Takht-i- 
Suleiman. Smooth-water anchorages of Travancoro coast. Auriferous sands of the 
Subansiri river, Pondicherry lignite, and phosphatic rocks at Musuri. Billa Surgam caves. 


Vol. XVIlf, 188.1. 

Part 1 (out of print).—Annual report for 1884. Country between Singarcni coal-field and Kistna 
river. Geological sketch of country between Singareni coal-field and Hyderabad. Coal 
and limestone in Doigrung river near Golaghat, Assam. Homotaxis, as illustrated from 
Indian formations. Afghan field notes. 

Part 2 (out of print ).—Fossiliferous aeries in Lower Himalaya, Garhwal. Age of Mandhali aeries 
in Lower Himalaya. Siwalik camel (Camelus Antiquus, nobis ex Falc. and Caut. MS.). 
Geology of Chamba. Probability of obtaining water by means of artesian wells to plains 
of Upper India. Artesian sources in plains of tipper India. Geology of Aka HiUs. Alleged 
tendency of Arakan mud volcanoes to burst into eruption most frequently during rains. 
Analyses of phosphatic nodules and roek from M ussooree. 

Part 3 (out of print ).—Geology of Andaman Islands. Third species of Mcrycopotamus. Per¬ 
colation as affected by current. Pirthalla and Chandpur meteorites. Oil wells and ooal 
in Thayetmyo district, British Burma. Antimony deposits in Maulmain district. Kashmir 
earthquake of 30th May 1883. Bengal earthquake of 14th July 1883. 

Part 4 (out of print ).—Geological work in Chhattisgarh division of Central Provinces. Bengal 
earthquake of 14th July 1883. Kashmir earthquake of 30th May 1883. Excavations 
in Billa Surgam caves. Nepaulitc. Sabetmahet meteorite. 


Von. XIX, 1886. 

. Part 1 (out of print !.—Annual report for J885. International Geological Congress of Berlin. 
Paleozoic Fossils to Olive group of Salt-range. Correlation of Indian and Australian coal- 
bearing beds. Afghan and Persian Field notes. Section from Simla to Wnngtu, and 
petrological character of Amphibolites and Quartz-Diorites of Sutlej volley. 

Part 2 (out of print ).—Geology of parte of Bellary and Anantapur districts. Geology of Upper 
.©ebisg basin to Stogpno Hills. Microscopic characters of eruptive rocks from Central 
/, Himalayas. Mammalia of Kamul Caves. Prospects of finding ooal in Western Rajputana. 
Olive group of Salt-range. Boulder-beds of Salt-range. Gondwana HomotaxiB. 

' Part & (out of prinf).—Geological sketch of Vizagapatam district, Madras. Geology of Northern 
Jesalmer. Microscopic structure of Malani rocks of Arvali region. Malanjkhaudi copper- 
one' to Balaghat district, 0. P. 
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Part 4 (out of ©rial).-—Petroleum la India. Petroleum exploration at Kliltah. Eating fa . 
Chhattisgarfa coal-fields, Field-note from Afghanistan: No. 3, Turkistan. FiSty eTap- . 
tion from one of the mud volcanoes of Cheduba Island, Arakan. Nautmtanthal aerolite. ' 
Analysis of gold dust from Meza valley. Upper Burma. 


Vol. XX, 1887. 

Part 1 (owl of print ).—Annual report for 1886, Field-notos from Afghanistan: No. 4, from 
Turkistan to India. Physical geology of West British Qarhw&i; with notes on » route 
traversed through Jaunsar-Bawar and Tiri-Garhwal. Geology of Garo Hills. Indian 
image-stones. Soundings recently taken off Barren Island and Naroondam. Talchir 
boulder-beds. Analysis of Phosphatic Nodules from Salt-range, Punjab. 

Part 2 (out of print ).—Fossil vertebrate of India. Echinoidea of cretaceous series of Lower 
Narbada Valley. Field-notes: No. 6—to accompany geological sketch map of Afghanis tan 
and North-Eastern Khorassan. Microscopio structure of Rajmahal and Deccan traps* 
Dolerite of Chor. Identity of Olive series in east, with speckled sandstone in 1 west, of 
Salt-range, in Punjab. 

Part 3 .—Retirement of Mr. Medlicott. J. B. Mushketoff’s Geology of Russian Turkistan. 
Crystalline and metamorpluc rocks of Lower Himalaya, Garhwal, and Kumaun, Section 
I. Geology of Simla and Jutogh. * Lalitpur ’ meteorite. , 

Part 4 (out of print ).—Points in Himalayan geology. Crystalline and metamorphic rooks of 
Lower Himalaya, Garhwal, and Kumaon, Section II. Iron industry of western portion 
of Raipur. Notes on Upper Burma. Boring exploration in Clihattisgarh coal-field (Second 
notioe). Pressure Metamorphism, with reference to foliation of Himalayan Gneissose 
Granite. Papers on Himalayan Geology and Microscopic Petrology. 


Vol. XXI, 1888. 

Part 1 .—Annual report for 1887." Crystalline and metamorphic rocks of Lower Himalaya, 
Garhwal, and Kumaun, Section ITT, Birds'-nest of Elephant Island, Mergui Archipelago. 
Exploration of Jcsalmer, with a view to discovery of coal. Facetted pebble from boulder- 
bed (‘ speckled sandstone ’) of Mount Chel in Salt-range, Punjab. Nodular stones obtained 
off Colombo. 

Part 2 (out of print ).—Award of Woolaston Gold Medal, Geological Society of London, 1888. 
Dharwar System in South India. Igneous rooks of Raipur and Balaghat, Central Provinces. 
Sangar Marg and Mehowgalc coal-fields, Kashmir. 

Part 3 (out of print ).—Manganese Iron and Manganese Ores of Jabalpur. * The Carboniferous 
Glacial Period.’ Pre-tcrtiary sedimentary formations of Simla region of Lower Himalayas. 
Part 4 (out of print ).—Indian fossil vertebrates. Geology of North-West Himalayas. Blown- 
sand rock sculpture. Nummulites in Zanskar. Mica traps from Barakar and Raniganj. 


Vol. XXII, 1889. 

Part 1 (out of print) .--Annual report for 1888. Dharwar System in South India. Wajra Karur 
diamonds, and M. Chaper’s alleged discovery of diamonds in pegmatite. Generic position 
of so-called Plesiosaurus indious. Flexible sandstone or Itacolumite, its nature, mode of 
oocurrence in India, and cause of its flexibility. Siwalik and Narbada Chelonia. 

Part 2 (out of print ).—Indian Steatite. Distorted pebbles in Siwalik conglomerate. “Carboni¬ 
ferous Glacial Period.” Notes on Dr. W. Waagen’s “ Carboniferous Glaoial Period ", Oil¬ 
fields of Twingoang and Beme, Burma. Gypsum of Nehal Nadi, Kumaun. 
for pottery in neighbourhood of Jabalpur and tjmaria. 

Part 3 (out <rf print).—Coal outcrops in Sharigh Valley, Baluchistan. Trilobites in Neobolus 
beds of Salt-range. Geological notes. Cherra Poonioe coal-fields, in Khmj a kill. Cobaj- 
tiferous Matt from NopAl. President of Geological Society of London on International 
Geological Congress of 1888. Tin-mining in Mergui district. 

Part 4 (out of print). —Land-tortoises of Siwaliks. Pelvis of a ruminant from Siwaliks. Assays 
from Sambhar Salt-Lake in RAjput&nA Mangatiferous iron and Ores of Jabal- 

S Palagonlte-bearing traps of BAjmahAl hills and Deooan. Tin-smelting in Malay 
nsula. Provisional Index of Local Distribution of Important Miner al s, 

Minerals, Gem Stones and Quarry Stones in Indian Empire: Part I. 
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Vol. xxm, 1890. 

Parti {mlo/priiti),~Aafm»l report far 188®. Lakadong coal-fields, Jaintia Hilla. Pectoral 
*m perns girdles and skull of Indian Diefcmedoijia. Vertebrate remains from Nagpur 
district (vita description of fish-skull). Crystalline and metamorphio rocks of Lower 
Himalayas, GarhwAl and Kumaun, Section IV. Bivalves of Olive-group, Salt-range. 
Hud-banlu of Travancore coasts. 

Part 2 (owl of print),- —Petroleum explorations in Harnai district, Baluchistan. Sapphire Mine 
of Kashmir. Snpposed Matrix of Diamond at Wajra Kanir, Madras. Sonapet Gold-field. 
Field-notes from Shan Hills (Upper Burma). New species of Syringosphseriaas. 

Part 3 (out of print). —Geology and Economic Resources of Country adjoining Sind-Pishin Rail¬ 
way between Sharigh and Spintangi, and of country between it and Kbattan. Journey 
through India in 1888-89, by Dr, Johannes Walther. Coal-fields of Lairungao, Maosan- 
dram, and Mao-be-lar-kar, in the Khasi Hills. Indian Steatite. Provisional Index of Local 
Distribution of Important Minerals, Miscellaneous Minerals, Gem Stones, and Quarry StoneB 
in Indian Empire. 

Part 4 (out of print). —Geological sketch of Naini Tal; with remarks on natural conditions 
governing mountain slopes. Fossil Indian Bird Bones. Darjiling Coal between Lisu and 
Ramthi rivers. Basie Eruptive Rooks of Kadapah Area. Deep Boring at Lucknow. 
Coal Seam of Do re Ravine, Hazara. 


Vol. XXIV, 1891. 

Part 1 (out of print). —Annual report for 1890. Geology of Salt-range of Punjab, with 
re-consideied theory of Origin and Age of Salt-Marl. Graphite in decomposed Gneiss 
(Laterite) in Ceylon. Glaoiers of Kabru, Pandim, etc. Salts of Sambhar Lake in Raj- 
putana, and ‘ Reh * from Aligarh in North-Western Provinces. Analysis of Dolomite 
from Salt-range, Punjab. 

Part 2 (out of print).- c Oil near Moghal Kot, in Sher&ni country, Suleiman Hills. Mineral Oil 
from Suleiman Hills. Geology of Lushai Hills. Coal-fields in Northern Shan States. 
Reported Namshka Ruby-Mine in MaingMn State. Tourmaline (Schorl) Minos in Maingldn 
State. Salt-spring near Bawgyo, Thibaw State. 

Port 3 (out of print). —Boring in Daltonganj Coal-field, Palamow. Death of Dr. 1*. Martin 
Dunoan. Pyroxenia varieties of Gneiss and Scapolitc-bcaring Rocks. 

Part 4 (out of print). —Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology 
and Mineral Resourcos of Sikkim. Rocks from the Salt-range, Punjab. 


Vol. XXV, 1892. 

Part 1 (out of print). —Annual report for 1891. Geology of Thai Chotiali and part of Mari 
country. Petrological Notes on Boulder-bed of Salt-range, Punjab. Sub-recent and 
Recent Deposits of valley plains of Quetta, Pishin, and T)asht-i-Bodaol&t; with appendices 
on Ch&ntmans of Quetta; and Artesian water-supply of Quetta and Pishin. 

Port 2 (out of print). —Geology of Sated Kdh. Jherria Coal-field. 

Part 3 (out of print). —Locality of Indian Tseheffkinite. Geological Sketch of country north of 
Bhamo. Economic rosonrocs of Amber and Jade mines area in Upper Burma. Iron-oros 
and Iron industries of Salem District. Riebeckite in India. Coal on Great Tenasserim 
River, Lower Burma. 

Part 4 (out of print). —Oil Springs at Mogal Kot in 'Shirani Hills. Mineral Oil from Suleiman 
Hills. New Ambar-like Resin in Burma. Triassic Deposits of Salt-range. 


Vol. XXVI, 1803. 

Part 1 (out of print).— Annual report for 1892. Central Himalayas. Jadeito in Upper Burma, 
Burmite, new Fossil Resin from Upper Burma. Prospecting Operations, Mergui District, 

1891-92. 

Part i (out of print).— Earthquake in Baluchistan of 20th December 1802. Burmite, new amber¬ 
like fo ssils from Upper Burma. Alluvial deposits and Subterranean water-supply of 


Part s jput of pri«*).—Geology of Sherani Hills. Carboniferous Fossils from Tonasserim. 

BnriffC a* Chan dar nagore. Granite in Tavoy and Mergui. 

Part 4 (out of print). —Geology of country between Chappar Rift and Harnai in Baluchistan. 
Qeology of put of Tenasserim Valley witb special reference to Tendau-Kant&pyiag Coal- 
jjold. Magnetite containing Manganese and Alumina. Hislopite. 
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Vol. XXVII, 1894. 

Part 1 (out of print ).—-Annual report for 1803. Bhaganwala Coal-field, Salt-range, Punjab. 

Part 2 (out of print ).—Petroleum from Burma, Sirgareni Coal-field, Hyderabad (Deccan). 
Gohna Landslip, Garhwal. 

Part 3 (out of print ).—Cambrian Formal ion of Eastern Salt-range. Giridih (Karharbari) Coal¬ 
fields. Chipped (?) Flints in Upper Miocene of Burma. Velates Schmideliana, Chemn., 
and Pro velates grand)*, Sow. up., in Tertiary Formation of India and Burma. 

Part 4 (out of print ).—Geology of Wind ho in Upper Burma. Echinoids from Upper Crotuccous 
■System of Baluchistan. Highly Phosphatie Mica Periodotites intrusive in Lower Gondwana 
Roelts of Bengal. Mica-If v'persthciic-Homblendo-Periodotite ill Bengal. 


Voi,. XXVII], 1805. 

Part /. —Annual loport for 1801. Crelaeeous Formation of Pondicherry. Early allusion to 
Barren Island. Bibliography of Barren Island and Na-rcondam from 1881 to 1894. 

Part 2 (o ill of print), (ietaeeous Rooks of Southern India and geographical conditions during 
laler erelaccoiis times. Experimental Boring for Petroleum at Sukkur from October 1803 
to March 1S0>. Tertiary system in Burma. 

Part 3 (out <f print).-- dadeite and other rocks, from Tammaw in Upper Burma. Geology of 
Tochi Valley. Lower Gond wanna in Argentina. 

Part J (on! of print). Igneous Rocks of Giridih (Kurhurbaree) Coal-field and their Contact 
Ellects. Vindhyan system -.mth of None and their relation to so-called Lower Vindhynns. 
Lower Vindlnnn area of fSouc Valley. Tertiary system in Burma. 


Vol. XXIX, 1806. 

Part 1 (out of print). —Animal report for 1805. Aoinilar inclusions in Indinn Garnets. Origin 
and Growth of Garnets and of their Micro pegmatitic intergrowths in l'yroxcnic rockH. 

Port 2 (out of print).- Ultra-hush- rocks and derived minerals of Chalk (Magnesite) hills, and other 
localities near Salem, Madras."" Corundum localities in Snlem and Coimbatore districts, 
Madras. Corundum and Kyanite in Manbhnm district, Bengal. Ancient Geography of 
“ Gondwana-land.” Notes. 

Port 3 .--Igneous Ro- ks from the Toehi Valiev. Notes. 

Part 4 (out of print ).--)Steatite mines, Minbu district, Burma. Lower Vindhyan (Sub-Kaimur) 
area of None Valley, Bewah. Notes. 


Vor.. XXX, 1897. 

Part I (out of print ).--Annual report for 1896. Norite and associated Basic Dykes and Lava 
flows in Southern India. Genus Vertebraria. On Glossopteris and Vertobraria. 

Port 2. - Cretaceous Deposits of Pondieherri. Notes. 

Port 3 (out of prin*).- Flow structure in igneous dyke. Olivine-norite dykes at Coonoor. Exca¬ 
vations for corundum near Palakod, Salem District. Oee.niTonec of coal at Palana in 
Bikaner. Geological specimens collected by Afghan-Baluch Boundary Commission of 1896. 

Part 4 lovl of p>in/).—-Ncmaliic from Afuhnnistan. Quartz-barytes rock in Salem district, 
Madras Presidency. Worn femur of Hippopotamus irravadie.us, Caut. and Falo., from 
Lower Pliocene of Burma. Supposed coal at .Taintia, Baxa DuaTB. Percussion Fignrcs 
on micas. Notes. 


Vol. XXXI, 1904. 

Part 1 (out of print ).—Prefatory Notice. Copper-ore near Komai, Darjiling district. Zcwan 
beds in Vihi district, Kashmir. Coal deposits of Isa Khe.l, Mianwali district, Punjab. 
Um-Kileng coal-beds, Assam. Sapjiliirine-bearing rock from Vizagapatam District, Mis¬ 
cellaneous Notes. Assays. 

Part 2 (out of print ).- Lt.-Genl. 0. A. MacMahon. Cyclobus Haydeni Dicner. Auriferous 
Occurrences of Chota Nagpur, Bengal. On the feasibilityof introducing modern methods 
of Coke-making at East Indian Railway Collieries, with supplementary note hy Director 
Geological Survey of India. Miscellaneous Notes. 

Part 3 (out of print ).—Upper Paleozoic formations of Eurasia. Glaciation and History of Sind 
Valley. Halorites in Trias of Baluchistan. Geology and Mineral Resources of Mayur- 
bhanj. Miscellaneous Notes. 

Part 4 (out of print).—Goo logy of Upper Assam. Auriferous Occurrences of Assam. Curious 
oocurrcnoe of Sea polite from Madras Presidency. Miscellaneous Notes. Index, 
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VoL. XXXII, 1905. 

Part 1 . —Review of Mineral Production of India during 1898-1903. 

Part 2 (out of print). —General report, April 1903 to December 1904. Geology of Provinces 
of Tsang and 0 in Tibet. Bauxite in India. Miscellaneous Notes. 

Part 3 (out of print). —Anthracolithia Fauna from Subansiri Gorge, Assam. Elephas Antiques 
(Namadicus) in Godavari Alluvium. Triassic Fauna of Tropites-Limcstone of Byans. 
Amblygonite in Kashmir. Miscellaneous Notes. 

Part 4. —Obituary notices of H. 11. Medlioott and \V, T. Blanford. Kaugra Earthquako of 
4th April 1905. Index to Volume XXXII. 

Vol. XXXIII, 1906. 

Part 1 (out of print).— Mineral Production of India during 1904. Pleistocene Movement in 
Indian Peninsula. Recent Changes in Course of Nam-tu River, Northern Slian States. 
Natural Bridge in Goktoik Gorge. Geology ami Mineral Resources of Narnaul Ilistriob 
(Patiala State). Miscellaneous Notes. 

Part 2 (out of print).-- -General report for 1905. Lashio Coal-field, Northern Shan States. 
Namma, Mansang and Man-so-lo Coal-fields. Northern Shan States, Burma. Miscellaneous 
NotcB. 

Part 3 (out of print). —Petrology and Manganese-ore Deposits of Sausar Tahsil, Chhindwara 
district Central Provinces. Geology of part of valley of Kantian River in Nagpur and 
Chhindwara districts, Central Provinces. Mongaiute from Sandur Hills. Miscellaneous 
Notes. 

Part 4 (out of Print). — Composition and Quality of Indian Coals. Classification of the Vindhvan 
System. Geolog} 7 of State of Panna with reference to the Diamond-bearing Deposits. 
Index to Volume XXXIII. 


Von. XXXIV, 190(5. 

Part 1 (i/ut of print). —Fossils from Halorit.es Limestone of Banihnnug ClilT, Kumnon. Upper 
Triassic Fauna from Piahin District, Baluchistan. Geology of portion of Bhutan. Coal 
Occurrences in Foot-hills of Bhutan. Dumlli Coal-field: Coal outcrops in Kolli Tahsil 
of Jammu State. Miscellaneous Notes 

Part 2 (out of print). — Mineral production of India during 1905. Nummulile* Douviliei, with 
remarks on Zonal Distribution of Indian Numiuulitcs. Auriferous Tracts in Southern 
India. Abandonment of Collieries at Warora, Central Provinces. Miscellaneous Notes. 

Part 3 (out of print). — Explosion Craters in Lower Chmdwin District, Burma. Lav us of l’avagad 
Hill. Gibbsito with Manganese-ore from Talevndi, Belgaum district, uud Gibbsito. from 
Bhekowli, Satara District. Classification of Tertiary System in Sind with reference to 
Zonal Distribution of Eocene Eebinoidea. 

Part 4 (out of print). —Jaipur and Nazira Coal-fields, Cpper Assam. Makum Coul-liekls between 
Tirap and Namdang Streams. Koliat Autiolinc. near Seiktein, Myingyan district., Upper 
Burma. Asymmetry of Yenangyat-Singu Anticline. Dppor Burma. Northern part of 
Gwcgyo Anticline, Myingyan District, Upper Burma. Breynia Mulfittiberculatn, from 
Nari of Baluchistan and Sind. Index to Volume XXXIV. 

Vol. XXXV, 1907. 

Part 1 (out of print). —General report for 1909. Oil liopliiiigmina and Lopidoeyelina in Nuinmu- 
litio SerioH. Meteoric Shower of 22nd Oetohei 1992 at Dokucbi and neighbourhood, Dacca 
district. 

Part 2 (out ot print). -Indian Aerolites. Brine-wells at. Bawgyo, Northern Shan States. Gold- 
bearing Deposits of Loi Twang, Shan Slntis. Pliysa Prin^epii in Mnestrichtinn strata of 
Baluchistan. Miscellaneous Notes. 

Part 3. —Preliminary survey of certain Glaciers in North-\V«st Himalaya. A.—Notes on certain 

Glaciers in North-West Kashmir 

Part 4.— -Preliminary survey of certain Glaeieis in North-West Himalaya. B.~ Notes on certain 
Glaciers in Lnhaul. C.—Notes on certain Glaciers in Kuinaou. Index to Volume XXXV. 


Vol. XXXVI, 1007-08. 

Part 1 (out of print). —Petrological Study of Rocks from hill tracts, Vizngapatam district, Madras 
Presidency. Nephelinc Syenites from hill tracts, Vizugupatam district, Madras Presidency. 
Stratigraphical Position of Gangamopteris Beds of Kashmir. Volcanic outburst of Late 
Tertiary Age in South Hsenwi, N. Shan States. Now suidus front Bugti Hills, Baluchistan. 
Permo-Carboniferous Plants from Kashmir. 
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Part 2 (out of print). —Mineral Production of India during 1006. Ammonites of Eagh Seda 
Miscellaneous Notes. 

Part 3 (out of print).--Marine fossils in Yenangyaung oil-field, Upper Burma. Freshwater 
shells of genus Batissa in Yenangyaung oil-field. Upper Burma. New Species of Dendro- 
phyllia from Upper Miocene of Burma. Structure and age of Taungtha hills, Myingyan 
district. Upper Burma. Fossils from Sedimentary rocks of Oman (Arabia). Rubies in 
Kachin hills. Upper Burma. Cretaceous Orbitoidcs of India. Two Calcutta Earthquakes 
of 1906. Miscellaneous Notes. 

Part 4 (out of print). —Pseudo-Fucoids from Pab sandstones at Fort Munro, and from Vindhyan 
scries. Jadeite in Kachin Hills, Upper Burma. YVotchok-Yedwet Pegu outcrop, Magwe 
district, Upper Burma. Group of Manga nates, comprising Hollandite, Psilomelane and 
Coronndite. Occurrence of Wolfram in Nagpur district. Central Provinces. Miscellaneous 
Notes, Index to V'olume XXXVI. 

Vol. XXXVII, 1908-09. 

Part 1 (out of print). —General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneous Notes. 

Part 2 (out of print). —Tertiary and Post-Tertiary Freshwater Deposits of Baluchistan and Sind. 
Geology and Mineral Resources of Rajpipla State. Suitability of sands in Rajmahal Hills 
for glass manufacture. Three new Manganese-bearing minerals :—Vrcdcnburgite, Si tit- 
parite and Juddite. Laterites from Central °rovinces. Miscellaneous Notes. 

Part ,3 (out of print).— Southern part of Gwegyo Hills, including Payagyigon-Ngashandaung 
Oil-field. Silver-lead mines of Bawdwin, Northern Shan States. Mud'volcanoes of Arakan 
Coast, Burma. 

Part 4. Gypsum Deposits in Hamirpur district, United L'rovinces. Gondwanas and related 
marine sedimentary system of Kashmir. Miscellaneous Notes. Index to Volume 
XXXVII. 

Vol. XXXVIII, 1909-10. 

Part 1 .—General report for 1908.-* Mineral Production of India during 1908. 

Part 2 (out of print). —Oslrea latimarginata in “Yenangyaung stage.” of Burma. Chinn-elay 
and Fire-clay deposits in Kajmahnl Hills. Coal at Gilhurriu in Rajmahal hills. Pegu 
lnlier at Ondwe. Magwe district. Upper Burma. Salt Deposits of Rajputana. Miscella¬ 
neous Notes. 

Part 3 .—Geology of Sarawan, Jlialawan, Mekrttn and the State of Las Bela. Hippuritc-hearing 
Limestone in Seiatan and Geology of adjoining region. Fusulinidae from Afghanistan. 
Miscellaneous Notes. 

Port 4 .—Geology and Prospects of Oil in Western Prome and Kama, Lower Burma (including 
Nanmyan, I’adaung, Taungbogyi and Ziaing). Rocorrelatioii of Pegu system in Burma 
with notes on Horizon of Oil-bearing Strata (including Geology of Padaukpin, Banbyin 
and Aukmanein). Fossil Fish Tooth from Pegu system, Burma. Northern part of 
Yenangyat Oil-field. Iron Ores of Chanda, Central Provinces. Geology of Aden Hinter¬ 
land. Petrological Notes on rocks near Aden. Upper Jurassic Fossils near Aden. Mis¬ 
cellaneous Notes. Index to Volume XXXV111. 

Vol. XXXIX, 1910. 

Quinquennial Review of Mineral Production of India during 1904 to 1908 (<yul of print). 

Vol. XL, 1910. 

Part 1. —Pre-Carboniferous Life-l’rovinces. Lakes of Salt Range in the Punjab. Preliminary 
survey oE certein Glaciers in Himalaya. D.—Notes on certain Glaciers in Sikkim. New 
Mammalian Genera and Species from Tertiaries of India. 

Part 2 (otit of print ).—General Report for 1909. Mineral Production of India during 1909. 

Part 3 .— Revised Classification. Tertiary Freshwater Deposits of India. Revision of Silurian- 
Trias Sequence in Kashmir. Fenestella-bearing bods in Kashmir. 

Part 4 (out of print).- - Alum Shale and Alum Manufacture, Kalabagh, Mianwali district, Punjab. 
Conl-fieldH in North-Eastern Assam. Sedimentary Deposition of Oil. Miscellaneous Notes. 
Index to Volume XL. 

Vol. XL], 1911-12. 

Part 1.— Age and continuation in Depth of Manganese-ores of Nagpur-Balaghat Area. Central 
Provinces. Manganese-ore deposits of C&ngpur State, Bengal, and Distribution of Gondite 
Scries in India. Baluchistan Earthquake of 21st Octobor 1909. Identity of Oatrea Pro* 
mensis, Noetling, from Pegu System of Burma and Oatrea Digitaliua, Eichwald, from 
Miocene of Europe. Mr. T. R. Blyth. Miscellaneous Notes. 
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Part 2. —General Report for 1910. Devonian Fossils from Chitral, Persia, Afghanistan and 
Himalayas. Seotions in Panjal Range and Sind Valley, Kashmir. 

Pari 3 .—Mineral Production of India during 1910. Samarskite and otheT minerals in Nelloro 
District, Madras Presidency. Coal in Namchik Valley, Upper Assam. Miscellaneous 
Notes. 

Part 4. —Pegu-Eocene Succession in Minbu District near Ngapc. Geology of Henzada District, 
Burma. Geology of Lonar Lake, with note on Lonar Soda Deposit. Litemational Geo¬ 
logical Congress of Stockholm. Miscellaneous Notes. Index to Volume XL1. 

Vol. XL11, 1912. 

Part 1 .—Survival of Miocene Oyster in Recent Seas. Silurian fossils from Kashmir. Blddite 
from Salt Range. Gold-bearing Deposits of Mong Long, Hsipaw State, Northern Shan 
States, Burma. Steatite Deposits, Tdar State. Miscellaneous Note. 

Part 2 .—General Report for 1911. Dicotyledonous Leaves from Coal Measures of Assam. 
Poting Glacier, Kumaon, Himalaya, Jiuie 1911. Miscellaneous Notes. 

Pari 3 .—Mineral Production of India during 1911. Kodurite Scries. 

Part 4 .—Geological Reconnaissance through Dcliong Valiev, being Geological Results of Abor 
Expedition, 1911-12. Traverse across the Naga Hills of Assam. Indian Aerolites. Mis¬ 
cellaneous Notes. 


Vol. XL11I, 1919. 

Part 1 (out of print ).—General Report, fur 1912. Garnet as a Geological Barometer. Wolframite 
in Tavoy District, Lower Burma. Miseellan‘'ous Notes. 

Part 2 (ovt of print ).—Mineral Production of India during 1912. Relationship of the Himalaya 
to the Indo-Gangetio Plain and the Indian Peninsula. Hanibcrgito from Kashmir. 

Part ,‘i.~ Contributions to the geology of the Province of Yunnan in Western China: 1.— 
lihamo-Teng-Yueh Area. II.— Petrology of Volcanic Bocks of Teng-Yueh District. The 
Kirana Hills. Banswal Aerolite. 

Part 4. -Gold-bearing Alluvium of Chimlwin River and Tributaries. Correlation of Siwaliks 
with Mammal Horizons of Curope. Contributions to the Geology of the Province of 
Yiinnaii in Western China : 111.—Stratigraphy of Ordovician and Silurian Beds of Western 
Yunnan, with Provisional Palaxmtologiciil Determinations. Notes on “ Camaroerinus 
Asiaticus *' from Burma. 


Vol. XUV, 1914. 

Part 1 (out of print ).—General Report for 1919. Carbonaceous Aerolite, from Rn jputana. Mum- 
mulitt‘8 as Zone Fossils, with description of some Burmese speoies. 

Part 2.~ -Contributions to the Geology of the Province of Yiirinan in Western China: IV.— 
Country around Yunnan Vu. Dyke of white Trap from Pencil Valley Coal-lield, 
Chhindwara District, Central Provinces. Mineral concessions during 1913. 

Part 3.-Coal-seams near Yaw River, Pakokku District, Upper Buima. The Monazito Sands 
of Travancore. Lower Cretaceous Fauna from Himalayan Giumal Santiatono together 
with description of a few fossils from Chikkim series, Indarctos sulmontanus Pilgrim. 
Future Beheading of Bon and Jtor Rivers by Ilasdo. 

Part 4. - Salt Deposits of Cis-Indus Salt Rang*'. Teeth referable to Lower Siwalik Creodont 
genus ‘ Dissopsalie ’ Pilgrim. Glaciers of Dhauli and I.isar Valleys, Kumaon, Himalaya, 
September 1912. Miscellaneous Notes. 


Vol. XLY, 101Y- 

Part 1 .—Now Siwalik Primatc-s. Brachiopoda of Namyau Beds of Burma. Miscellaucoua 
Not('. 

Part 2.---General Report for 1914 Note on Siv:elurus anti Paranurnhserodus. 

Part 3.— Mineral Production of India during 19U. Three New Indian Meteorites, Kuttip- 
puram, Shupiyan and Kamsagar. Dentition of Tragulid Genus (Doreabu-c). Hematite 
Crystals of Corundiforra Habit from Kajlidongri, Central India. 

Part 4 .—Geology of country near Ngahlaingdwin. Geology of Chitral, Gilgit and Pamirs. 


Vol. XLVI, 1913. 

Quinquennial Review of Minoral Production of India for 1909 to 1013 [out of print), 
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Vol. XLVII, 1916. 

Part 1 .—General Report for 1915, Eocene Mammals from Burma. Miscellaneous Notes. 

Part 2 .—The Deccan Trap Flows of Linga ChLiudware District., Central Provinces. Iron 
Ore Deposits of Twinug6, Northern Shan States 

Part 3. —Obituary: R. C. Burton, Minoral Production of India during 1915. Flemingos- 
trea, an eastern group of Upper Cretaceous and Eocene Ostreidsc, with descriptions of two 
new species. 

Part 4 .—Contributions to the Geology of the Province of Yiinnan in Western China: 5.-— 
Geology of parts of the Salween and Mekong Valleys. A fossil wood from Burma. The 
Visum and Ekb Khera Aerolites. 


Vol. XLVIII, 1917. 

Part 1. —Genera) Report for 1916. A revised classification of the Gondw'ana System. 

Part 2. —Mineral Production of India during 1916. Mammal collections from Basal Beds of 
Siwaliks. 

Part 3. —Crystallography ami Nomenclature of Hollandite. Geology and Ore Deposits of 
Bawdwin Mines. Miscellaneous Notes. 

Part 4. —Bianu-Lalsot Hills in Eastern Rajputana. Origin of the I^aterito of Seoni, Central 
Provinces. 

Vol. XLIX, 1918-19. 

Part 1. —General Report for 1!>'7. Cassitoritc Deposits of Tovoy. Les Echinidns des “ Bagh 
Beds.” 

Part 2. —Mineral Production of Tndia during 1917. Support of Mountains of Central Asia. 

Part 3. —Structure and Stratigraphy in North-West Punjab. Aquamarine Mines of Daso, 
Baltistan. Srimangal Earthquake of July 8th, 1918. 

Part 4. —Powsiblo Occurrence of Potroloum in Jammu Province: Preliminary Note on the 
Nar-Budhau Dome, of Kotli Tchad in the Punch Valley. Submerged Forests at Bombay. 
Jnfra-Trappcans and Silicified Lava from Hyderabad, S. India. 

Vol. L, 1919. 

Part J. —General Report for 1918. Potash Salts of Punjab Salt Range and Kohat. Origin 
and History of Rock-salt Deposits of Punjab and Kohat. 

Part 2. —Tungsten and Tin in Burma. Inclination of Thrust-plane botween Siwalik and Murree 
zono near Kotli. Jammu. Two New Fo ssil L ocalities in Garo Hills. Sanni Sulphur Mine. 
Miscellaneous Notes. 

Part 3 ( out of print). —Minoral Production of India during 1918. Gastropoda Fauna of Old 
Lake-beds in Upper Burma.'TGalona Doposits of North-Eastern Putao. 

Part 4. —Pitehblondo, Monnzito and other minerals from Pichhli, Gaya district., Bihar and 
Orissa. Natural Gas in Bituminous Salt from Kohat. Mineral Resources of Central 
Provinces. Miscellaneous Notes. 


Vol. LI, 1920-21. 

Part 7.--General Report for 1919. Pseudo-crystals of Graphite from Travanooro. Mineral 
related to Xenotime from Manblium District, Bihar and Orissa Province. Coal Seams 
of Foot-Hills of the Arakan Yoma, between Letpan Yaw in Pakokku and Ngap6 in Minbu, 
Upper Burma. Observations on “ Physa Prinsepii,” Sowerby and on a Clionid Sponge 
that burrowed in its shell. 

Part 2 .—Classification of fossil Cypraeidro. Sulphur near the confluence of the Greater Zab 
with the Tigris, Mesopotamia. Miscellaneous Notes. 

Part 3 .—Mineral Production of Tndia during 1919. Results of a Revision of Dr. Noetling’s 
Second Monograph on the Tertiary Fauna of Burma. Marino Fossils collected by Mr. 
Pinfold, in the Garo Hills. 

Part 4 .—Illustrated comparative Diagnoses of Fossil Tcrobrid® from Burma. Indian Fossil 
Vivipar®. Now fossil Unionid from the Intertrappcan bods of Peninsular India. Unionid® 
from the Miocene of Burma. 

Vol. LII, 1921. 

Quinquennial Review of Mineral Production of India for 1914-1018. 

Vol. LITI, 1921. 

Part J .—General Report for 1920. Antimony deposit of Thabyu, Amherst district. Antimony 
deposits of Southern Shan States. Geology and Mineral Resources of pastern Persia, 
Miscellaneous Notes, 



Part 2.•‘-Comparative Diagnosos of Fleurotomid® from Tertiary Formation of Banna. Com¬ 
parative Diagnoses of Gonidte and Canoellariid® from Tertiary of Burma. Stratigraphy, 
Fossils and Geological Relationships of Lameta Beds of Jubbulpore. Rocks near Lamcta 
Qhat (Jubbulpore District). 

Part 3 (out of print). —Obituary: Frederick Richmond Mullet. Mineral Production of India 
during 1920. Mineral Resources of Bihar and Orissa. 

Part 4 .—Stratigraphy of the Singu-Ycnangyat Area. Analysis of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zone-Fossil from Burma: Ampullina (Mcgal-ylotus) 
Birmanica. 

Vol. LIV, 1D22. 

Part 1. —General Report for 1021. Contributions to the Geology of the Province of Ydnnan 
in Western China: 6.—Tiaverses between Tali Fu and Yunnan Fu. Geology .of Takki 
Zam Valley, and Kaniguram-Makin Area, Waziristan. Geology of Tliayetniyo and neigh¬ 
bourhood, including Padnukbin. Bitumen in Bombay Island. 

Part 2. —Mineral Production of India during 1021. Iron Ores of Singhbhum and Orissa. Geo¬ 
logical Results of Mount Everest Reconnaissance Expedition. Northern Extension of 
Wolfram-ljearing Zone in Burma. Miscellaneous Note. 

Part 3. —Obituary: Rupert William Palmer. Indian Tertiary Gastropoda. IV.— Olividw, 
Harpidie, Marginollidse. Volutidw and Mitridm, with comparative diagnoses of new species. 
Structure of Cuticle in Glossopteris ungustifolia Brongn. Revision of sonic Fossil Balano- 
morph Barnacles from India and the East Indian Areliijwlago. Contributions to tho Geo¬ 
logy of the Province of Yunnan in Western China: 7.- -Reconnaissance Surveys between 
Shunning Fu, Chingtung Ting and Tali Fu. 8.- -Traverse down Yang-txe-chiang Valley 
from Chin-chiang-kai to ITui-li-Chou. Boulder Beds beneath Dtatur State, Trichinopoly 
District. Miscellaneous Notes. 

Part 4. —Geology of Western Jaipur. Geological Traverses from Assam to Myitkyinn, through 
Hukong Valley; Myitkyinn to Northern Put no; and Myitkyinn to Chinese Frontier. Oli- 
gonenc Echinoidna collected by llao Bahadur R. Sctliu Kama Ban in Burma. Mineral 
Resources of Kolhapur State. Kunghka and Manmaklang Iron Ore Dejiosits, Northern 
Shan States, Burma. 


Vnr„ LV\ 1923-24. 

Pari 1. —General Report for 1922. Indian Tertiary Gastropoda, No. 5, Fu sid.p, Turbinellidsp, 
Chrysodonddoe, Stropturidoc, Buccinidrc, Nassulrc, Cnlmnltellida?, with short diagnoses of 
new species. Geological Interpretation of some Keccnt Geodcti. Investigations (being a 
second Appendix to the Memoir oil the structure of the Himalayas and of the Gangetic 
Plain as elucidated by Geodetic Observations in India). 

Part 2. —Obituary: Ernest. (Watson) Vredenburg. Fossil Molluscs from Oil-Measures of Dnwnft 
Hills, Tonasserim. Armoured Dinosaur from Lumet a Beds of Jubbuljmre. Fossil forms 
ofPIacuna. Phylogony of soineTurbinellidrr. Recent Fails of Aerolites in India. Geology 
of part of Khasi and Jaintia Hills. Assam. 

Pun 3. —Mineral Production of India during 1922. Liguitie. Coal-fields in Karewa formation 
of Kashmir Valley. Basic and Ultra-Basie Members of the Chnrnockite .Series in the Central 
Provinces. China Clay of Karalgi, Khanapur, Belgaum District. 

Part 4. —Obituary: Henry Hubert Hayden. Oil Shales of Eastern Amherst, Burma, uith a 
Sketch of Geology of Neighbourhood. Provisional list of Palaeozoic and Mesozoic Fossils 
collooted by Dr. Coggin Brown in Yunnan. Fall of three. Meteoric Irons in Kajputana 
on 20th May 1921. Miscellaneous Note. 

Vot.. LVJ, 1924-2'., 

Parti. —General Report for 1923. Mineral Deposits of Burma. 

Part 2. —Mineral Production of India during 1923. Soda rocks of Rajputana. 

Part 3.— Gyrolite and Okenite from Bombay. Freshwater Fish from oil-measures of Dawna 
Hills. * Fossil Ampullariid from Poonch, Kashmir. Calcareous Alga belonging to Triplo. 
porellcse (Daayoladacese) from Tertiary of India. Frotli notation of Indian Coals. Kub- 
marino Mud Eruptions off Arakan Coast, Burma. Cretaceous Fossils from Afghanistan 
and Khorasan. 

Part 4. —Merua Meteorite. Stegodon Ganesa in Outer Siwahks of Jammu. Land and crosh- 
water Fossil Molluscs from Karewas of Kashmir. Burmese Lignites from Namma, Lasbio 
and Pauk. Manrypur Salt Works. 

Vol. LVII, 1925. 

Q uinq uennial Review of Mineral Production of India for 1919-1923. Price 5 Rs. 10 A$. 
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Vol. LVIII, 1925-26. 

Pari 1 .—General Report for 1924. Fossil Treo in Panchet Series of Lowor Gondwanas near 
Asansol, with Palaeontological Description. 

Pari 2 .—Obituary : Francis William Walker. Possibilities of finding concealed coal-field at a 
workable dopth in Bombay Presidency. Basaltic Lavas penetrated by deep boring for 
coal at Bhusawal, Bombay Presidency. 

Part 3. —Mineral Production of India during 1924. Knstatite-Augito Series of Pyroxenes. 
Constitution of the Glauconite and Coladonito. Palagonile-bosring Dolerite from Nagpur. 

Part 4. —Fossils Cretuecs dc 1’Afghanistan. Fossiloa du Kashmir ot dcs Pamirs. Additions 
and Corrections to Vrodenburg’s Classification of the Cypnoidse. Petrology of Rocks from 
Girnar and Oshnam Hills, Kathiawar, India. 

Vol. LIX, 1920. 

Part J. General Report for 1925. Foruntiniferu of parts of Western India. 

Part 2. Sampling Operations in Bench Valley Coal-field. Composition of some Indian Garnets. 
Gooloirv of Andaman and Nicobar Islands, with sjjecial reference to Middle Andaman Island. 
Occurrence of Crvpfolialitc. Remarks on (barter’s Genus Conulitos. 

Pari 3. -Mineral Production of India during 1925. Metaiuorpliie Rocks and Intrusive Granite 
of Chliota Cdoptir Stale. Indian Njanics of Conoclypeus. 

Part J.- Low-Phosphorus Coking Coal in Giridih Coal-Field. Distribution of Gault in India. 
Ago of so-called Daninn Fauna from Tibet. Bauxite on Korlapat Hill, Kaluliandi iState, 
Bihar and Orissa. 

Vol. LX, 1927-28. 

Part /. —Gmiornl Report- for 1929. Six Kocont Indian Aerolites. 

Part 2. —Gas Eruption on Ramn Island, oft Araean Coast of Burma, in .July, 1926, Oil Indi¬ 
cations at Drigh Rond near Karachi. Lower Canine of Totraconodon. Geology of 
Bundi State, Kujputana. 

Part 3. -Mineral Production of India during 1926. Geological Traverse in Yimzaliu Valley. 
Ambala Boriny of 1929-27. Indian Unioniduj. 

Part l . -Relationship between Specific Gravity and Ash Contents of Gouts of Korea and Bokaro : 
Coals as Colloid Systems. Contact of Basalt with coal-seam in the Tslo of Skye, Scotland : 
Comparison with Indian examples. Barakar-lronstono Boundary noar Bogunia, Raniganj 
Coal-Field. Itaiiignnj-Panchot Boundary noar Asansol, Raniganj Coal-Field. Permo- 
Carboniferous Marine Fauna from Umaria Coal-field. Geology of Finn via Coal-fiold, Rowah 
State. Central India. Composition and Nomenclature of (.'hloropha'ito and Palagonite, 
and on Ohlorophivito Sories. Miscellaneous Notes. 

Vol. LX I, 1928-29. 

Putt 1. -Goneral Report for 1927. Actionodon risinonsis in Lower Gondwanas of Vihi district, 
Kashmir. Miscellaneous Note : Further Note on Nomenclature of Hollandite. 

Part, •’.--Contribution to Geology of Punjab Salt Range. Iron Ore Deposits of Northern Shan 
States. Lower Canine of Indian Species of Conohyus. Miscellaneous Note: lajucopy- 
rito from Kodanna. 

Pari 3. —Mineral Production of India during 1927. Note on Coking Tests with Gondwana 
Coals. Zinc-Spinel from Southern India. New Indian Meteorite: Lua Fall. Miscella¬ 
neous Note: Lhllingito from lla/.arihngli District. 

Pint 4. - Erratics of tho Punjab. Cretaceous Dinosaurs of Trichinnpoly District, and Rocks 
associated with thorn. Orbitolinse from Tibet. .Joya Mair Dome Fold, near Chakwal, 
.Iholnin District, Punjab. Occurrence of Allopliane at Tikak, Assam. Miscellaneous 
Note : Australian Species of Genus Oisortia, 

Vol. LX 11, 1929-30. 

Part. J. —General Ro|iort for 1928. Miscellaneous Note: New Chromite Localities. 

Part 2.— Obituary : Sivarau Sotlm Rama ltau. Specific Gravity and Proximate Composition of 
Indian Vitrains. Now Dovonian Fossils from Burma. Rangoon Earthquakes of Septom- 
her and December 1927. Epicentre of North-West Himalayan Earthquake of 1st February 
1929. Miscellaneous Notes: Indian Beryl, Atacamite in Bihar and Pyroraorphite in 
Bhagslpur district., Bihar. 

Pari 3.— Mineral Production of India during 1928. Grnnophyric Trachite from Salsette Island, 
Bombay. Coal Rosonrces of Jharia Coalfield. Coal lost by Fires and Collapses in Indian 
Coal Mines. 

Part 4. —Age of Aravalli Range. Lake’s Rulo for Anglo of Overthrust, as applied to Himalayas. 
Permo-Carboniferous Succession in Wareha Valley, Western Salt Range, Punjab. Naoki 
(Hyderabad) Meteoric Shower of 29th September 1928. Miscellaneous Notes: Boring 
for water at Daryapur and Fossil Eggs at Yenangyaung. 
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Vol. LX1II, 1930. 

Part General Report for 1929. Upper Triassic Fossils from Burmo-Skmose Frontier.— 
Thaungyin Trias and Description of Corals. Upper Triassic Fossils from Burmo-Siamose 
Frontier.—Braehiopoda and Lamollibranchia from Thaungyin River. Upper Triassic 
Fossils from Burmo-Skmeae Frontier.—Fossils from Kamawkala Limestone. Upper 
Triassic Fossils from Burmo-Siamese Frontier.—New Dasyoladaoea, Holmuorella .iiamen*in 
nov. gen., nov. sp., with Description of Allied Genus Aciculdta Fin. Cretaceous Cephalo- 
‘pods in ‘ Red Beds ’ of Kalaw, Southern Shan States, Burma. 

Pari J?.—Methods of Analysis of Coal used at Government Test Houso, Ahporo, Calcutta, with 
lin Editorial Introduction. New fossil localities within Pnnchot series of Ruriigunj Ctal- 
fiold. Species of Cyllene from Fogu Bods of Burma. Two now species of Uni<>. Glaciers 
of Karakoram and Neighbourhood. Miscellaneous Note: Dome near Mari in Attock 
District. 

Part 3 .—Mineral Production of India during 1929. Specific Gravity and Proximate Composi¬ 
tion of some Indian Derains. 

Part 4 -—Aspects of Modern Oil Field Practice. Undoscribed freshwater Molluscs from various 
parts of India and Burma. Second note on North-West. Himalayan Earthquake of 1st 
February, 1929. Miscellaneous Notes: Tnsniolite from near Jiniidili, Bihar, Sapphirino in 
Vizagapataiu District and Titaniferous Augito from Cliuudravwiti, Sirohi State, Rajputana. 


Vor, LX IV. 1930. 

Quinquennial Review of Mint,ml Production of India for 1924-192K. Price 9 11s. 0 As. 

Vol. LXV, 19:11-22. 

Pari 1 .—General Report, for 1920. Additional Note on Samclia Meteorite. Zoning and 
Difference in Composition of Twinned PlagiecLise Felspars m certain rocks from Sirohi 
State, Rajputana. Albito- Vla B Twinning of Plugioclnsu Felspars in certain acidic rocks 
from Sirohi State, Rajputana. .lurassic Fossils from Northern Sh.in States. 

Part 2- —Synlaxk.of North-West. Himalayas : Its Rocks, Tectonics and Orogeny, Preliminary 
Note on Pegu Earthquake of May iith. 1930. Dotennmation from World Records of 
Zero-time and Epicentre of Pegu F.arthquako of May nth, 1930. I.ong Distance Wave 
Speeds ol 1‘cgu Earthquake of May nth, 1930. Rocks hearing Kynmle and Sillimanito 
in Bhandara District, 0. P. Stratigraphy of I’pper Ranikot Series i Lower Eocene) of Sind, 
India. Miscellaneous Note : Fuchsitc Vaso from Molienjo Dam (Sind). 

Pari 3. -Mineral Production of India during 1930 . Geology anil Lead ore Deposits of Mawson, 
Foderatml Shan States. Weathering of Vindhynu Building Slone. Martunhs from 
Ordovician of Burma. Miscell.ineons Notes : Supplementary note on " Revisions of 
Indian Fossil Plants, Part 11 Couifeiales l'ctrifactior.s), 1931 ’’ and Eruption of Mud 
Volcano off Arakan Coast. 

’art 4.- -Roaetion Minerals in Gann t-Cordierile-Gneiss from Mogok. Vindliyans of western 
Rajputana Granitic Intrusions in Ranchi and Singhbhiuu Districts. Miscellaneous 
Notes: Choimten in Krul Limestone; Green Mica from Bhandara DiMrht : and Oliiine- 
Vasalt and Tuffs in Malani Scries at Jodhpur. 


Vol. LXVI, 1932-33. 

Part 1 .—General Report for 1931. Rudistio from Easlorn Persia. 

Part 2 .—Lower Palaeozoic Fossils from Southern Shan States. Geology of Nnnga Parbat 
(Mt. Diamir) and adjoiniug portions of Cliilas, Gilgit District, Kashmir, Fossil Plants from 
ParBora Stage. Rowa. Swa Earthquake of August Slh, 1929. Overlap in Ngape Area, 
Minim District. Miscellaneous Note: Ammonite fiorn Rnmri Island. 

Part 3 .—Mineral Production of India during 1931. Microscopic Study of some Indian Coals. 
Specific Gravity and Porosity of Indian Building Stones. Indian Scisniologictil Records 
of Chief ShockB in N.-E. Frontier Region of Burma in 1929 and 1930. Glacier in Arwa 
Valley, Garhwal. 

Part 4 '—Fusulinids of Lower Productus Limestone of Salt Bnngi. Dadixylon Zalcsskyi, a new 
Species of Cordaitean trees from Lower Gondwanas of India. Fossil l’ontalocular Fruit 
from Pondicherry. Kalava (Calwa) ‘ Wall ’ in Kutnool District. Talc-Serpentine-Chlorite 
Rocks of Southern Mewar and Dungarpur. Ago of certain Himalayan Granites. TaW**s 
of Production, Imports, Exports and Consumption of Minerals and Metals in India. 


Vol. LXV1T, 1933. 

Part I.—General Report for 1932. Anthracolithic Faunas of Southern Shan States. 

Part 2. —Geological Reconnaissance in Southern Shsn States. Geology of country between 
Kalaw and Taunggyl. 
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Part 8. —Mineral Production of India during 1932. Geological Notes on Traverses in Tibet 
made by Sir Homy Hayden in 1922. Origin of Streaky Gnoisses of Nagpur Distriot. - • 

Part 4. —Geology of tho Krol Bolt. Crush Conglomerates of Dharwar Age from Ghota Nagpur 
and Jubbulpore. 

Vol. LXVI11, 1934-35. 

Part 1. General Report, for 1933. Obituary: Malliari Vinayak Rao, Khanpur Meteoric 
Shower. Cambrian Sequence of Punjab Salt Range. 

Part 2. Cambrian-Trias Sequence of North Western Kashmir (Parts of Muzaffarabad and 
Baramula Districts). Preliminary account of Eart hquake of 15th January, 1934, in Bihar 
and Nepal. Obituary: Pramatha Nath Bose. Miscellaneous Notes : Barytes in Manbhum 
District, Bihar; Soda Deposit and Manufacture of Caustic Soda and Crude Soap at Paran- 
tij, Ahmcdabad District; Potash—content of Ileshla, Sambhar Salt Lake, Rajputana; 
Alunogon ffcom Cuddaph District; and Quarterly Statistics of Production of Coal, Gold 
and Petroleum in India : January to March, 1934. 

Pari 3. Mineral Production of India during 1933. Manganese-Limo Series of Garnets. Che- 
mioal Composition of Deccan Trap Plows of Liuga, Chhindwara District, Central Pro¬ 
vinces. Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold and Petro¬ 
leum in India; April to June, 1934. 

Part '/.--Soils of India. Lateritisation of Khondalite. Snout of Biafo Glacier in Baltistan. 
Turonian Ammonite (Mammitos Daviosi) from Ramri Island, Burma. Miscellaneous Notes : 
Quarterly Statistics ot Pieduction of Coal, Gold and Petroleum in India : July to Septum - 
ber, 19.14 ; Tortiary ltocks near Puri; and Crotaccous and Koccnc Volcanic Rocks of the 
Great Himalaya Range in North Kashmir. 


Vol. LXIX. 1935-36. 

Part 1. General Roport for 19.14. Primitive Possils, possibly Atrernetous and Neotrematous 
Rranchiopotlu, from tho Vindhyans of India. Miscellaneous Notes: Quarterly Statistics 
of Production of Goal, GohUund Petroleum : October to December, 1934 and Additional 
Note on Nomenclature of llollmulitc. 

Pail 2. Traverses in Himalaya. Jabalpur Plants from Satpura Gondwana Basin, Jlhizo- 
mopfsi.? Got ban anil Nzo and Dicti/ojiteridium Feistmantel. Sphecrosidcrito, containing 
a Now iSpecics ot lhido.vylon, (I). ‘purkvlivv^r) irom Lower Gondwana Goal Measuros of 
India. Earthquakes recorded by tho Pendulum Seismograph at Shillong (Assam) from 
190.1 to 19.11. Preliminary Geological Report on Baluchistan (Quetta) Earthquake of 
May 31st, 1935. Miscellaneous Notes: Quarterly Statistics of Production of Goal, Gold 
and Petroleum in India January to March, 1935 and Gypsum in Upper Vindhyans of 
itajputaiia. 

Pari 3. -Mineral Production of India during 1934. India’s Goal Resources. (Being a 
note on the reserves available in India of good quality coal including coking coal). The 
Results ot Low-Temperature Carbonisation of some Lower Gondwana Indian Coals. 
Attrition touts on Stones used as Road-Metal in India. Obituary : James Malcolm Mac- 
laren. Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold, and Petro¬ 
leum in India : April to Jtmc, 1935. 

Part 4 .-- Riichiuiun s Latonto of .Malabar anil Kanara. Solubility of Quartz. Natural Gas at 
Goglia, Kathiawar. Pat war Meteoric Shower of the 29th July, 1935. Fermoria 
minima : A Revised Classification ot Organic Remains from Vindhyans of India. Ore 
minerals from Iiawdvvin, Shan States. Miscellaneous Noto: Quarterly Statistics of 
Production of Coal, Cold and Petroleum in India : July to September, 1935. 

Vol. LXX, 1936. 

Quinquennial Review of Mineral Production of India for 1929-1933. Price 6 Rs. 4 As. 

Vol. 71, 1936. 

Part /.—General Report for 1935. Dyke Rooks of Koonjhar Slate, Bihar and Orissa. Miscel¬ 
laneous Note: Quarterly Statistics of Production of Coal, Gold and Petroleum in 
India: October to Docembor, 1935. 

Contents and Index to Records, Vole. I-LXV (1936). Price 6 Rs. 12 As. 


Tho price fixed for these publications is 1 rupoe each part, or 2 rupetffl tJttdl volume offOUr parts, 
and the price of each part beginning with Vol. L1V is Rs. 2-12-0, or each volume of four 
parts Rs. 11. 
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MISCELLANEOUS PUBLICATIONS. 

A Manual of the Geology of India. 4 Vols. With map, 1879-1887— 

Vol. 1. Peninsular Area. j By. H. B. Modlicott and W. T. Blanford. Price 

Vol. 2. Extra Peninsular Aroa. \ 8 rupees (out of print). 

Vol. 3. Economic Geology. By V. Ball. Price 5 rupees ( out of print). 

Vol. 4. Mineralogy. By P. R. Mallet. Price 2 rupees (out of print). 

A Manual of the Geology of India, 2nd edition. By R. D. Oldham (1893). Price 8 rupees 
(out of print). 

A Manual of Geology of India, Economic Geology by the into Prof. V. Ball, 2nd edition, revised 
in parts— 

Part I.—-Corundum. By T. H. Holland (1898). Price 1 rupee (out of print). 

An introduction of the Chemical and Physical study of Indian Minerals. By T. H. Holland 
(1895). Prico 8 annas (out of print). 

Popular guides to tho Geological collection in the Indian Museum, Calcutta— 

No. 1. Tertiary vertebrate animals. By R. Lydekker (1879). Price 2 annas (out of print). 
No. 2. Minorals. By F. K. Mallet (1879). Prico 2 annas (out of print). 

No. 3. Meteorites. By F. Fedden (1880). Prico 2 annus. 

No. 4. Palaeontological collections. By U. Foistinantol (1881). Price 2 annas. 

No. 6. Economic mineral products. By F. It. ivlallot (1883). Price 2 annas (out of print). 
A descriptive catalogue of tho collection of minorals in the Geological Museum. By F. R. Mallet 
(1883). Price 1 rupee 8 annas. 

Catalogue ot tho romains of Siwalik Vertebrate, contained in the Geological Department of the 
Indian Museum. By R. Lydekkor, Pt. 1. Mammalia (1885). Price 1 rupee. Part LI. 
Aves, lteptilia, and Pisces (1886). Prico 4 annas. 

Catalogue of the remains of Ploistocone and Pre-Historic Vortelmua contained in the Geological 
Department of the Indian Museum. By It. Lydekker (1886). Prico 4 annas. 

Bibliography of Indian Geology. By R. D. Oldham (1888). Price 1 rupeo 8 annas. 
Bibliography of Indian Geology. By T. II. D. LaTouche- - 
Part I-A. Bibliography (1917). Price 4 rupees. 

Part I-B. Index of minerals of Economic Value (19J8). Price 4 rupees. 

Part II. Index of Localities (1921). Price one rupeo. 

Part III. Index of Subjects (1923). Price 4 rupees. 

Part IV. Paleontological Index (1926). Prico 7 rupees. 

Report on the geological structure aud stability of tbu hill slopes around Naim Tal. By 7- fl. 
Holland (1897). Price 3 rupees. 

Geological map of India, 1893. Scale 1"—96 miles. Price 1 rupee (<»," of print). 

Geological Map of India, in 8 sheets, 1931. Scale 1* -- 32 miles. 1’rico 16 rupees per set, 
in India, post free, or Re. 1 to Its. 5 per sheet, depending on the amount ot work on the 
sheet. Price 18 rupees or 27 shillings per set, post free, outside India. 

Geological map of Tavoy district, Burma, 1919. Scale l"-=4 miles. Price 5 rnj>eea. 

Geological map of Bihar and Orissa, 1922. Scale 16 miles. I'ri«e 5 lupees. 

Geological map of .lharia Coalfield, in 8 sheets, 1929. Scale V- l mile. Price 4 rupees per 
shoet, or 26 rupees por set of 8 sheets and 3 plates of boro-hoie records. 

Geological map of Ranigunj Coalfield, in 21 shoots, 1930. Soule 4" - 1 mile. Price 4 rupees 
per sheet, or 66 rupees per set of 21 sheets and 3 plates of liore-hole records. 

General Report for the period from 1st January 1897 to 1st April 1898. Price 1 rupee (out of 
print). 

General Report for the year 1898-1899. Price l rupee (out of print). 

General Report for the year 1899-1900* Prico 1 rupee. 

General Report for the year 1900-1901. Price 1 rupee. 

General Report for the year 1901-1902. Prico l rupeo. 

General Report for tho year 1902-1903. Price 1 rupee. 

Sketch of Mineral Resources of India. By T. H. Holland (1908). Price 1 rupee (out of print). 
Contents and Index to Records, Vols. I-LX V (1936). Price 0 rupees 12 annas. 

Contents and Index to Memoirs, Vols. I-LIV (1932). Price 6 rupees 4 annas. 

Index to the Genera and Species described the Pala'ontoiogia Indies, up to the year 1891. 
Price 1 rupee, 
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VOt. I. Pt. 1, 1866 (out of print) (price 1 Be.): Coal and Iron of Talchir.—Talchif 

Coal-field.—Gold yielding deposits of Upper Assam.—Gold from ShuA. 
gweon. Ft. 2, 1858 (out of print) (price 2 Rs.): Geological structure of a 
poition of Khasi Hills.—Geological structure of Nilgiri Hills (Madras). 
Pt. 3, I860 (mil of print) (price 2 Its.): Geological structure and physical 
features of districts of Baukura, Midnaporo and Orissa.—Latorite of 
Orissa.—Fossil fish-teeth of genus Cvratodm from Maledi, south of 
Nagpur. 

Vot. TI. Pt. 1,1859 (out of printy(price 2 Rs.): Vindhyan rocks, and their associates 

in Bundelkhand. Pt. 2, I860 (out of print) (price 3 Rs.): Geological 
structure of centra] portion of Norbudda District.—Tortiary and alluvial 
deposits of centra) poition of Norbudda Valley.—Geological relations 
and probable age of systems of rocks in Central India and Bengal. 

Vol. HI. Pt. 1, 1861 (©Hi of print) (price 3 Rs.): Raniganj Coal-field.—Additional 

remarks on systems of rocks in Central India and Bengal,—Indian 
Mineral Statistics, I. Coal. Pt, 2, 1864 (out of print) (price 2 Ks.): 
Sub-Himaiayan Ranges between Ganges and Ravi. 

Vol. IV. Pt. 1, 1862 (out of print) (price 2 Rs.) s Cretaceous Rocks of Tricbinopoly 

District, Madras. Pt. 2, 1864 (out of print) (price 2 Ra.): District of 
Trichinopoly, Salem, etc. Pt. 3, 1865 (out of print) (price 1 Re.): Coal 
of Assam, etc. 

Vol. V. Pt. I, 1865 (out of print) (price 3 Rs.) : Sections across N.-W. Himalaya, 

from Sutioj to Indus—Gypsum of Spiti. Ft. 2,1866 (out of print) (price 

1 Re.): Geology of Bombay. Pt. 3, 1866 (out of print ) (price 1 Re.): 
Jheria Coal-fiera—Geological Observations on Western Tibet. 

Vol. VI. Pt. 1, 1867 (out of print) ( price 8 As.): Neighbourhood of Nynyan, etc., in 

Sind.—Geology of portion of Cutcb. I't. 2, 1867, Rep, 1908 and 1921 
(price 2 Rs.): Bokaro Coal-field.—Ramgorb Coal-field. Traps of Western 
and Central India. Pt. 3, 1869 (price 2 Rs. 8 As.): Tapti and Norbudda 
Valleys,—Frog-beds in Bombay.— Oxyglossus pueillue. 

Vol. VII. Pt. 1, I860 (price 3 Rs.): Vindbyan series—Mineral Statistics; Coal.— 

Shillong plateau. Pt. 2, 1870 (out of print) (price 1 Re.): Karharbari 
Coal-field.—Deoghar Coa l-field. Pt. 3, 1871 (out of print) (price 1 Re.): 
Aden water-supply.—KAranpura Coal-fields. 

Vot. VUI. Ft. 1, 1872 (price 4 Rs.).- Kadapab and Kamul Formations in Madras 
Presidency. Pt. 2, 1872 (out of print) (price 1 Re.): Itkhuri Coal-field.— 
Daltonganj Coal-field.—Chope Coal-field, 

Vol. IX. Pt. ), 1872 (price 4 Rs.): Geology of Kutch. Pt. 2, IViifprice I Re.): 

Geplogy of Nagpur.—Geology of Sirban Hill.—Carboniferous Ammo¬ 
nites, 

Vol. X. Pt. 1, 1873 (price 3 Rs.): Geology of Madras.—Satpura Coal-basin. Pt. 2, 

1873 (out of print) (price 2 Rs.): Geology of Pegu. 

Vot. XI. Pt. 1,1874 (price 2 Rs.) i Geology of Dariiling and Western Decors. Pt. 2, 

1875 (price 8 Rsl)'» Salt-region of Xobat, Trans-Indus. 

Hoi. XIL Pt. 1, 1876 (price 3 Ks.): ttoutb Mahrktta Country, Pt. 2, 1876 (price 

2 Rs.) s Coal-fields of N*g» Hills. 

Vol. XUI; Pt. 1, 1877 (price 2 Re, 8 A*.): Wardha Valley Coal-field; Pt, 2. 1877 
(price 2 Ks. 8 As.): Geology of R^mohil HUls. 
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Von. 

VoL. 


VOU 


VOL. 


VOL. 

VOL. 
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VOL. 

Vol. 



XIV. 1878 {price 5 Rs.): Geology of Salt-rimge in Punjab. 

XV. Pt.l, 1878 (onto? print) (one* 2 Rs. 8 As.) j 
(Palamow). Pfc. 2, 1880 {price 2 Rs. 8 
Coal-fields (Sirguja). 


Aarons* and Hutir Coal-fields 
As.)r Ramkola and Tatapani 


XVI. 

XVII. 


Pt. 1, 1879, Rap. 1930 (priet 3 Rs.); Geology ofEastero Coaatfrom Lat. 
15° to Masufipatam. Ft.2, 1880, Rep. 1930 (price 2: Rs.): Nelloro 
Portion of Carnatic. Pt. 3,18f&» Rep-1930 {price 2 Rs. lO As.): Coastal 
Region of Godivari District. 


Pt. I, 1879 (price 3 Rs.): Geology of Western Sind. Pt. 2, 1880 (price 
3 Rs.): Trana-Indus extension of Punjab salt-range. 


XVUI. Pt. 1, 1881, Rep. 1033 (price 0 Rs. 8 As.) { Sdfuthetn Afghanistan. Pt. 2, 
1881, Rep. 1934 (price 3 Rs. 8 As.): Mftnbhum and Binghbhtun. Pt. 3. 
1881, Rep. 1930 (price 3 Rs. 14 As.): PrAnhita-GodAvari Valley. 


XIX. Pt. 1, 1882 (price 2 Rs.): Cachar Earthquake of 1889. Pt. 2, 1882 (out of 
print) (price 1 Re.) i Thermal Springs of India. Pt. 3, ISiS (price I Re.) s 
Catalogue of Indian Earthquakes. Pt. 4,1883 (out of print) (price I Re.): 
Geology of parts of Manipur and Naga Rills. 


XX. Pt. 1, 1883 (out of print) (price 2 Rs. 8 As.): Geology of Madura and Tinne- 
velly. Pt. 2, 1883 (out of print) (price 2 Rs. 8 As.): Geologioal notes on 
Hilis in neighbourhood of Sind and Punjab Frontier between Quetta 
and Dora Ghazi Khan. 


XXI. Pt. 1, 1884 (out of print) (price 2 Rs.): Geology of Lower Narbada Valley* 

Pt. 2, 1884, Rep. 1933 (price 2 Rs. 10 As.): Geology of Kathiawar. 
Pt. 3, 1885, Rep. 1026 (price 6 Rs. 14 As.); Coal-fields of South Rewah. 
Pt. 4,1885, Rep. 1933 (price 3 Rs. 2 As.): Volcanoes of Barren Island and 
Narcondnm. 

XXII. 1883 (ou t of print) (price 5 Rs.): Geology of Kashmir, Chamba and Kbagan. 

XXIII. 1891 (price 5 Rs.): Geology of Central Himalayas. 

XXIV. Pt. 1,1887 (price 1 Re. 8 As.): Southern Coal-fields of SAtpura GondwAna 
basin. Pt. 2, 1890 (out of print) (price 2 Rs. 4 As.): Geology of 
Sub-Himalaya of Garhwal and Kumaon. Pt, 9, 1890 (out of print ) 

( price 1 Re. 4 As.): Geology of South Malabar, between Beypore and 
Ponitmi Rivers. 

XXV. 1895 ( out of print) (price 6 Rs.): Geology of Bellaiy District, Madras 

Presidency. 

XXVI. 1886 (out of print) (price 6 R».): Geology of Hazara. 

XXVII. Pt. 1, 1895 (out of print) (price 1 Re.): Marine Fossils from Miocene of 
Upper Burma. Pt. 2, 1897 (out of print) (price 4 Rs.): Petroleum in 
Burma and its technical exploitation. 

XXVIII, Pt. 1, 1898 (out of print) (price 2 Rs.): Geological Structure of Chitichun 
region.—Ailahbund in north-west of Rann of Kuchh.—Geology of parts 
of Myingyan, Magwe and Pakokku Districts, Burma.—Geology of Mikir 
Hills in Assam.—Geology of Tirah and BazAr Valley. Pt. 2, 1900 (price 
3 Rs.): Chamockite Series, group of Archean Hypersthenic Rocks in 
Peninsular India. 


XXZX. 1900 (price 6 Re.) s Earthquake of 12th Jane 1897. 

XXX. Pt. 1, 1900 (price 2 Rs.): Aftershocks of Great Earthquake of 12th June 
1897. Pt. 2, 1900 (price 1 Re.): Geology of ne'ghbourhood of Salem, 
Madras Presidency. Pt. 3, 1901 (price 1 Re.): Sivarrilai Series of 
Epasolite • Syenites and Conindnm Syenites. Pt. 4, 1901 (price 1 Re.): 
Geological Congress of Paris. 


XXXI. Pt. 1,1901 (out of print) (price 2 Rs.}: Geology of Son Valley in Rewah 
State and Paris of Jabalpur and Mirzapur. Pt. 2, 1901 (out of pnni) 
(prite 3 Rb.) : Baluchistan Desert and part of Eastern Persia* Pt. 3, 
1901 (price 1 Re.): Peridotites, Serpentines, etc., from Ladakh, 
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voi*. XXXII. Pt. 1, 1901 (price 1 Be.): Reconfc Artesian Experiments in India. Pt. 2, 
1901 (price 2 Rs.): Rampur Coal-field. Pt. 3, 1902 (price 3 Bs.) s 
“ Exotie Blocks " of Media Johar in Bhot Mahals of Knmaon. Pt. 4, 
1904 (out of print) (price 3 Bs.): Jammu Coal-fields. 

Vol. XXXin. Pt. 1.1901 (price 8 Bs.); Kolar Gold-field. Pt. 2.1901 (price 2 Bs.): Art. 

1; Gold-fields of Waindd. Art. 2: Auriferous Quartzites of Parhadian,, 
Chota Nagpur. Art. 3: Auriferous localities in North Coimbatore. 
Pt. 3, 1902 (price 1 Be.); Geology of Kalahandi State, Central Provinces. 

Von. XXXIV. Pt. 1, 1901 (price 1 Be.): Peculiar form of altered Peridotite in Mysore 
State. Pt. 2, 1002 (out of print) (price 3 Bs.): Mica deposits of India. 
Pt. 3, 1903 (price 1 Be.): Sandhills of Clifton near Karachi. Pt. 4,1908 
(out of print) (price 4 Bs.): Geology of Persian Gulf and adjoining portions 
of Persia and Arabia. 


Von. XXXV. Pt. 1, 1902 (out of print) (price 2 Bs.): Geology of Western Bajputana. 

Pt. 2, 1903 (price. 1 Bo.): Aftershocks of Great Earthquake of 12th June 
1897. Pt. 3,1904, Bep. 1934 (price 1 Be, 14 As.): Seismie phenomena in 
British India, and thou* connection with its Geology. Pt. 4, 1911 (price 
1 Be.): Geology of Andaman Islands, with reference to Nicobars, 

Von. XXXVI. Pt. I, 1904 (out of print) (price 4 Bs.): Geology of Spiti. Pt. 2, 1907 
(price 3 Bs.): Geology of Provinces of Trang and t) in Central Tibet. 
Pt. 3, 1012 (price 3 Bs.): Trias of the Himalayas. 

Von. XXXVII. 1909 (price of complete volume 8 Bs.): Manganese Ore Deposits of India : 

Pt. 1 (out of print) (price 3 Bs.), Introduction of Mineralogy; Pt. 2 
(out of print) (price 3 Its.), Geology; Pt. 3 (out of print) (price 3 Bs.): 
Economics and Mining; Ft. 4 (out of print) (price 5 Bs.), Description 
of Deposits. 

Von. XXXVIII. 1910 (out offprint) (price 5 Bs.): Kangra Earthquake of 4th April 1905. 

Von. XXXIX. Pt. 1, 1911 (price 2 Bs.): Geology of Northern Afghanistan. Pt. 2, 1913 

(out of print) (price 3 Bs.): Geology of Northern Shan States. 

Von. XL. Pt. 1, 1912 (out of print) (price 8 Bs.): Oil-fields of Burma. Pt. 2, 1914 

(price 3 Bs.): Petroleum Occurrences of Assam and Bengal. Pt. 3, 
1920 (out of print) (price 5 Bs.): Petroleum in the Punjab and North- 
West Frontier Province. 

Von. XLI. Pt. 1, 1913, Bep. 1922 (price 5 Bs.): Coal-fields "of India. Pt. 2, 1914 

(price 3 Bs.): Geology and Coal Resources of Korea State, Central 
. Provinces. 

Von. XLII. Pt. 1, 1914 (price 3 Rs.): Burma Earthquakes of May 1012. Pt. 2, 1917 

(price 3 Rs.): The struoturo of the Himalayas and the G&ngotio Plain. 

Von. XMII. Pt. 1, 1913 (out of print) (price 2 Rs.): Indian Geologioal Terminology. 

Pt. 2, 1916 (price 1 Re.): Catalogue of Meteorites in the collection of 
the Geological Survey of India, Calcutta. 

Von. XLIV. Pt. 1, 1921 (price 5 Rs.): Geology of Idar State. Pt. 2, 1923 (price 6 Rs, 
8 As.): Geology and Ore Deposits of Tavoy. 

Von. XLV. Pt. 1,1917 (out of print) (price 3 Rs.): Geology of North Eastern Bajputana 
- ■ ’and Adjacent Districts. Pt. 2,1922 (price 3 Bs.); Gwalior and Vindhyan 
Systems in South-Eastern Bajputana. 

Von. XLVI. Pt. 1,1920 (price 3 Rs.): Srimangal Earthquake of 8th July 1918. Pt." 2, 
1926 (price 2 Rs.): The Cutch (Kachh) Earthquake of loth June 1319 
with a revision of the Great Earthquake of the 12th June 1897. 

Von. XLVII. Pt. 1, 1920 (price 3 Bs.): Mines and Mineral Resources of Yupnan. Pt. 2, 

, 1923 (price 4 Be.): The Alkaline Lakes and the Soda Industry of Sind., 

Von. XLVHt. Pt. 1, 1822 (price 5 Bs.)Geological Notes on Mesopotamia, with special 
references to Occurrences of Petroleum. Pt. 2,1925 (prise 3 Bs. It M.)s 
„ Geology of Parts of the Persian Provinces of Fare, Keraumand Laris tain. 



Vox* toif Pt. 1, 1923 twice 5 Rs, 8 As.) i The Bauxite and Aluminous Laterite occur¬ 
rences of India. Pt. 2,1928 ( price 7 Rs, 12 As.); The Former Glaciation 
of the East Lidar Valley, Kashmir. 

Vol. L, Pt. 1, 1926 (price 6 Rs. 6 As.); Descriptions of Hollosoa from the Post 

Eocene Toxtiaxy Formation of North-Western India: Cephalopoda, 
Opisthobranohiata, Siphonostomata. Pt. 2, 1828 (price 6 Rs. 10 As): 
Descriptions of Molluscs from the Poat-Eocena Tertiary Formation of 
North-Western India: Gastropoda (in part) and Lamollibranehiata. 

Von. LI Pt. 1, 1926 (price 2 Rs. 8 As.): Indian Geological Terminology. Pt. 2, 

1928 (price 7 Rs. 6 As.): The Geology of Poonch State (Kashmir) and 
Adjacent Portions of the Punjab. 

Vol. LII Pt. 1, 1926 (price 7 Rs. 8 As.): On the Geological Struoturo of the Karan- 

pura Coal-fields, Bihar and Orissa. Pt. 2, 1929 ( price 6 Rs. 8 As.): The 
Aluminous Rofractory Materials: Kyanite, Sillimanite and Corundum 
in Northern India. 

Von. Lilt 1928 (price 4 Rs.): The Structure and Correlation of tho Simla Roohs. 

Von. UV 1929 ( price 12 Rs. 4 As.): Tho Geology of North Singhbhum including 

Parts of Ranchi and Manbhum Districts. 

Vol. LV. Pt. 1,1930 (price 6 Rs. 2 As.): Tho Goolagy of the Mergui District. Pt. 2, 

1933 (price 6 Rs. 4 As.): The Geology of tho part of the Attoek District 
west of Longitude 72° 45' E. 

Von. LV1 1930 (price 8 Rs. 12 As.): The Jharia Coal-field. 

Vol. LVI1 1931 ( price 9 Rs. 4 Ab.) : Tho Natural History of Indian Coal. 

Vol. LVIIX 1931 (price 6 Rs.): The Gondwana System and Related Formations. 

Vol. LIE i934 (price 8 Rs. 4 As.): The Lower Gondwana Coal-fields of India. 

Vol. LX1 1932 (price 13 Rs. 6 As.): The Geology and Coal Resources of the Raniganj 

Coal-field. 

Vol. LXJI. Pt. 1, 1933 (price 4 Rs. 2 As.): The Pyu Earthquake of Decomber 3rd and 
4th, 1930. Pt. 2, 1033 (price 5 Rs. 4 As.): Vindhyan Sedimentation in 
the Son Valley, Mirzapur District. 

Vol. LXIII. Pt. 1, 1033 (price 7 Rs. 8 As.): The Geology of Sirohi State, Rajputana. 

Pt. 2, 1934 (price 7 Rs, 10 As.): The Iron-Ore Deposits of Binar and 
Orissa. 

Vol. LX1V. Pt. 1, 1933 (price 3 Rs. 14 As.): Barytes in the Coded Districts of the 
Madras Presidency : with notes on its occurrences in other parts of 
India. Pt. 2, 1934 (price 3 Rs. 8 As.): Asbestos in the Ceded Districts 
of the Madras Presidency : with notes on its occurrence in other parts of 
India. 

Vol. LXV Pt, 1, 1934 (price 4 Rs. 6 As.); The Dubri Earthquake of 3rd July 1930. 

Pt. 2, 1934 (price 4 Rs. 12 As.): Tho Geology of Central Mewai. 

Vol. LXVI Pt. 1, 1935 (price 6 Rs. 8 As.): The Natural Gas Resources of Burma. 

Pt. 2 (in the Frees) : Geology of tho Northern Slopes of the Satpuras 
between tho Morand and Sher Rivers. 

Vol. LXVII Pt. I, 1934 (price 3 Rs.) : Tho Baluchistan Earthquakes of August 25th 
and 27th, 1931. 

Vol. LXVIII Pt. 1,1936 (price 7 Rs. 12 As.): The Geology of South-eastern Mowar, 
Rajputana, Pt. 2, 1936 (price 4 Rs. 12 As.): Tho Tertiary Igneous 
Rocks of the Pakokku District ana the Salingyi Township of the Lower 
Chindwin District, Burma, with special reforeuee to the Determination 
of the Felspars by tho Fedoroff Method. 

Vol. LXIX. Pt. 1 (*» the Press) : The Mineral Deposits of Eastern Singhbhum and 
Surrounding Areas. 

Vol, LXX. An Attempt at the Correlation of the Ancient Schistose Formations of 
Peninsular India: Part 1,1936 (price 1 Re. 4 As.). Part 2, No. 1,1936 
(price. 2 Rs. 4 As.). 

Vol. 71. (In the Frees) i The Geology of Gangpur State, Bihar and Orissa. 

Contents and Index to Memoirs, Vols. I-UV (1932) (price 9 Rs. 6 As). 
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t*ALEONTOL0GlA INDICA. 


I. III. V, VI, VIII).—CRETACEOUS FAUNA OF SOUTHERN INDIA, by 
F. STOLICZKA, except Vol. I, Pt. I, by H. F. BLANFORD. 

Sua. I & nl.—VOL, I. The Cephalopoda (1861-66), pp. 216, pis. 94 (6 double) (ow t of 

print), 

y.~-V°L. IL-Tho Gastropoda (1867-68), pp. xiii, 600, pis. 28 {out of print). 

\L— Vol. III. The Peleoypoda (1870-71), pp. xxii, 637, pis. 60. 

VIII.— Vol. IV. The Brachiopoda, Ciliopoda, Echinodermata, Corals, otc. ( 1872 - 
73), pp. v, 202, pis. 29. 


(Sbr. II, XT, XII.)—THE FOSSIL FLORA OF THE GONDWANA SYSTEM, by 0. 
FEISTMANTEL, except Vol. I, Pt. 1, by T. OLDHAM and J. MORRIS. 


Von. I, pp. xviii, 233, pis. 72, 1863-79. Pt. 1 {out of print)-. Rajmahdl Group, RAjmahal 
HiQ. Pt. 2; The same ( continued ). Pt. 3; Plants from GolapiUi. Pt. 
4: Outliers on the Madras Coast. 

Vol. II, pp. xli, 115, pis. 26, 1876-78. Pt. 1: Jurassic Flora of Each. Pt. 2: Flora of tho 
Jabalpur group. 

Vol. Ill, pp. xi, 644-149, pis. j)0 (0 double) (I-XXXI4-IA-XLVIIA). 1879-81. Pt. 1; 

Tho Flora of tho TaJchir-Karharbari bods. Pt. 2; Tho Flora of the 
Damuda and Panehet. Divisions. Pt, 3: The same {concluded). 

Vol. IV, pp. xxvi. 25+66, pis. 36 (2 double) (I-XXI+IA-XIVA). Pt. 1 (1882) ( out of print ): 

FoBsuFlora of the South Rewah Gondwana basin. Pt. 2 (1886): Fossil 
Flora of some of the coal-fields in Western Bengal. 


Vol. I, (1873-76). 
Vol. II, pt. 1 (1893). 
Vol. II, pt. 2 (1900). 
Vol. Ill, pt. 1 (1900). 
Vol. Ill, pt. 2 (1903). 


(San. IX.)—JURASSIC FAUNA OF KUTCH. 

Tho Cephalopoda, pp. i, 247, pis. 60 (6 double), by W. Waagbe. 

Ihe Echinoidoa of Each, pp. 12, pis. 2, by J. W. Gkhuoby ( out of print) 
The Corals, pp. 196, I-1X, pis. 26, by J. W, Gregory. 

The Brachiopoda, pp. 87, pis. 15, by F. L. Eitghin. 

Lamellibranchiata: Genus Trigonia, pp. 122, pis. 10, by F. L. Kixohuj. 


(Sib. IV.)—INDIAN PRE-TERTIARY VERTEBRATA. 

Vol, I, pp. vi, 137, pis. 26. 1865-85. Pt. 1 (1865): The Vertebrate FossilB from the Panehet 
rocks, by T. H. Huxley. Pt. 2 (1878): The Vertebrate Fossils of tho 
Eota-Maled Group, by Sra P. »x M. Grey Egerton, L. C. Mull, 
and W. T. Blanvobh. Pt, 3 (1879): Reptilia and Batraohia, by 
R. Lylekker. Pt. 4 (1885) {out of print) ; The Labyrjnthodont from the 
Bijori group, by R. Lydbkxee. Pt. 5 (1885) (out of print) -. The Reptitfa 
and Amphibia of the Maleri and Denua groups, by R. Lydbkkbr. 


(Sra. X.)—INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA by R. 
LYDEKKER, except Vol. I, Pt. 1, by R. B. FOOTE- 

Vol. I pp. xxx, 300, pie. 60. 187+80. Pt. 1: Rhinonoros deccanenais. Pt. 2: Molar teeth 
: and other remains of Mammalia. Pt. 3 : Crania of Ruminants. pt, 4 : 
Supplement te^Pfc, 3. Pt. 6 i Siwalifc and Khifatia Ptpb«Sdia. \ ' >' • 
Vol. H, pp. xv, 363, ph. 46. 1881-84. Pt. 1 1 Siwalik Rhinocerotidio. Pt. 2; Supplement 
to Sivahk and Narbada Proboscidia. pt. 3i SlUraEk and Narbada 
Equhks. Ft-4 t'Shriftl; CameJbpardalidjK. Pt.5: Staalik Selenodont 
Suina, etc. Pt. 6 ; Bisfabk and Narbada Carnivora. 


Voi» tii, pp. xjdr, 264,, pb. 98. 1884-86. Ft. 1 (out of print) : Additional Siwalik Perissodae- 

g la and Proboacidia. Pt. % (out of print) t Siwalik and Narbada 
inodoat Suina. Pt. 9 (owl of print); Rodents and new Ruminants 
from the Siwaliks. Pt. 4 (out of print) s Siwalik Birds. Pt. 5 (out of 
print) ; Mastodon Teeth from Porim Island. Pt. 6 (out of print): 
Siwalik and Narbada Chelonja. Pt. 7 (out of print): Siwalik Crocodili*, 
Lacertilia and Opbidift. Pt. 8 ( ovi of print) i Tertiary FisheS. 

Voi*. IV* pt. 1 (out of print), 1888. pp. 18, pis, 6. Siwalik Mammalia (Supplement). 

Von. IV, pt. 2 (out of print), 1886, pp, 40 (19-58), pis.' 5 (vii-xi). The Fuuna of the Karnal 
cavos (and addendum to pt. 1). 

IV, pt. 3 (out of print), 1887, pp. 7 (59-65), pis. 2 (xii-xiii). Eocene Cholonia from the 
Salt-range. 

(Seb. VII, XIV.)—TERTIARY AND UPPER CRETACEOUS FAUNA OF WESTERN 
INDIA, by p. MARTIN DUNCAN and W. PERCEY SLADEN, except Pt. 1, by F. 
STOLICZKA. 

Vot. I, pp. 10+110+382+01^599, pis. 5+28 1-68-!-13- l(M. 1871-85. Pt. 1 (out of print): 

Tertiary Crabs from Bind and Each. Ft. 1 (new 2): Sittd Fossil Corals 
and Alcyonaria; by P. Martin Duncan. Pt. 3 : The Fossil Echinoidea 
of Sind: Fas. 1, The Vardita beaumonti beds; Fas. 2, The Ranikot 
Series in Wostorn Sind: Fas. 3 , The Khirthar Series; Fas. 4, The Nari 
(Oligoceno) Series; Fas. 5, The Gaj (Miocene) Sories : Fas. 6, The Makran 
(Pliocene) Series; by Duncan and Hindoo. l*t. 4: Tho Fossil Echinoidea 
of Each and Kattywar; by Duncan, Sladnn and Blauford. 


(Sbr. XIII.)-SALT-RANGE FOSSILS, by WILLIAM WAAGEN, Pu.D. 

Productus-Limostouo Group: Vol. I pt. 1 (1879). Piscos, Cephalopoda, pp. 72, pis. 6 . 

,* „ „ „ 2 (1880). Gastropoda and supplement to pt. 1 , pp. Ill 

(73-183), pis. 10 (1 double), (vii-xvi). 

j. „ „ ,, 3 (1881). Polocypoda, pp. 144 (185-328), pis. 8 

(xvii-xxiv). 

9 i 9 > 9 , .9 4 (1882-86). Brachiopoda, pp. 442 (329-770), pis. 

62 (xxv-lxxxvi). 

99 9 > 99 99 5 (1885). Bryozoa-AnnolidK' Echinodcrwata, pp. 64 

(771-834), pis. 10 (Ixxxvii-xovi). 

„ „ „ ,, 6 (1886). Coolantcrata, pp. 90 (835-924), pis. 20 

(xcvii-cxwi). 

,9 ,9 ,9 ,9 7 (1887). Coolenterata, Protozoa, pp. 74 (926-998), 

pis. 12 (uxvii-cxxviii). 

Fossils from the Ceratite Formation: Vol. II, pt. 1 (1895). Pisces-Aininonoidoa, pp. 324, 
pis. 40 (out of print). 

Geological Results : Vol. IV, pt. 1 (1888), pp. 1-88, pis. 4 (oat of print). 

„ ,, „ „ 2 (1891), pp. 89-242, pk. 8 (ovt of print). 


(Sbr. XV.)—HIMALAYAN FOSSILS. 

Upper-triassio and liaesic fauiue of the oxotio blocks of Mallu Johar in the Bhot Mahals of 
Ktimaon: Vol. I, pt. 1 (1908), pp. 100, pis. 16 (1 double), by Dr. C. Dinner. 

Anthracolithic Fossils of Kashmir and Spiti: Vol. I, pt. 2 (1899), pp. 96, pis. 8 . by Dr. C. Dicoer. 
The Permooarboniferou* Fauna of Chitichun No. 1 : Vol. I, pt. 3 (1897), pp. 105, pis. 13, by 
Dr. C. Diener. 

The Permian Fossils of the Productus Shales of Eumaon and Garhwol: Vol. 1, pt, 4 (1887), 
pp. 54, pis. 5, by Dr. 0. Diener. 
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The Perpeti Meteoric Shower of the 14th May, 1935. 
By L. Coulson, D.Sc. (Melb.), D.I.C., F.G.S., 
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I.— INTRODUCTION. 


By kind permission of the Director, Geological Survey of India, 
the first eleven stones of the Perpeti meteoric shower received by 

this Department were exhibited by the author 
Previous notices. at t j ie mon thly meeting of the Asiatic Society 

( 123 ) B 
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of Bengal held in Calcutta on the 5th August, 1935. 1 Three 
additional stones of the same shower, received later, were exhibited 
at the Asiatic Society of Bengal on the 2nd September, 1935, 2 
Copies of the notes describing the exhibits appeared in Science and 
Culture , 3 

The shower occurred in the night of the 14tli May, .1935, at 
about 11 p.m. The attention of the Geological Survey of India 

was first drawn to the fall by Mr. P. C. Boy, 
Bazar PaMka ’ A,,anda Assistant Curator, who made the following 

translation of the account of it published in 
the Calcutta edition of the 25th May, 1935, of the vernacular news¬ 
paper Ananila Bazar Patnka 

‘On the [{Is! Buisakh last’ (14th May, 1035) ‘at 11 r.M., an unusual scene 
wus witnessed in a south-westerly direction at different places under the police 
stations Chandina, Kachua an^ Hajiganj in tho Tippera district., Bengal. Innum¬ 
erable meteorites fell at Pilgiri, Bhateswar, Pcrpeti, etc., under police station 
Chandina. The outer colour of the stones is black while the inner is white. The 
meteorites are all of different shapes and sizes. Their weight varies from 2 tolas 
to 16 seers. Fortunately there were no casualties from the fall.’ 


A letter was then issued by tho Geological Survey of India on 
the 31st. May, 1935, to the District Magistrate of Tippera, Comilla 

(copies being sent at the same time to the police 
Magistrate?Tippera* officers of Chandina, Kachua and Hajiganj 

police stations), enclosing a copy of this transla¬ 
tion and requesting him kindly to obtain as complete information 
as possible regarding the fall and to send the stones to this Depart¬ 
ment. 

Mr. E. W. Holland, I.C.S., the District Magistrate of Tippera, 
Comilla, obtained and sent to the Geological Survey of India on 

•Stones recovered from 29th June, 193o, eleven specimens, compns- 
villages under Chandina ing nine separate stones and two pieces of a tenth 
po <.e station. stone, which were stated to have fallen and 

been recovered from villages under the jurisdiction of the Chandina 

1 Advance. Proc. and Not. As. Hoe. lleng., II, No. 5, up. 66-68, (1836). 

s Op. cU., No. 6, pp. 77-79, (1936). 

3 Science and Culture, No. 4, p. 194, (1936); No. 6, p. 280, (1936). The author 
was not responsible for the final paragraph in the latter reference concerning a mete¬ 
oric shower near Oomilla. Also Current Science, IV. No. 2, p. 120, (1936). 
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police station. When unpacked, these specimens were registered as 
Stone, Nos. 298 A-K in the meteorite collections of the Geological 
Survey of India. Several labels in Bengali were pasted on their 
surfaces, but most were illegible. Stone 298 l), however, was stated 
to be ‘found by Amir-uddin ut 11 a.nt. on Wednesday the ICth 
May on the west of Kula Netra’s field \ The only other legible 
label was on 298 G which was ‘ found in a box in the possession of 
Ali Hamid \ 

Meanwhile the officer in charge of lfajigniij police station sent 
in a report on the 6tli June; and. on the 23rd July, 1935, the District 

.. . , Magistrate forwarded reports from the police 

KCDtms rt'ccivfd ° j- a 

officers at Ohandina and Kaohua, the Sub- 
divisional Officer of Chandpur and the IFajiganj Circle Officer. 
From these reports it appeared that there were possibly stones 
which had fallen in villages under the jurisdiction of the Kachua 
police station which had not yet been sent to Comilla for despatch 
to Calcutta. Accordingly a further communication was made to 
the District Magistrate of Tippcra on the 31st July, 1935. 


1 Statesman ' repot t. 


A brief general note on the ‘ L’urpati Phen¬ 
omenon ’ appeared in the Calcutta edition of 
the Statesman newspaper of the 3rd July, 1935. 


On the 14th August, 1935, a parcel containing three stone meteor¬ 
ites, recovered from villages under the jurisdiction of Kachua 

Stones recovered from P olioe station, was received by the Geological 
villages under Kachua Survey of India from the District Magistrate, 
police station. Tippcra, On the largest stone, 298 L, was a 

label dated the 18th June, 1935, stating that it fell ‘ on the eastern 
side of the house of Iiajjob Ali, son of Omar Ali, in a jute field in 
the village of Chandini. He heard a loud noise and went out and 
after searching he found this stone. Ho came today with Chaukidar 
8/6 Radha Charan Das to the police station 5 (Kachua). The middle 
stone, 298 M, had a label of the same date to the effect that it was 
found * in the village Bargi on the. western side of Madhu Mia’s house 
in a paddy field. It was brought to the police station ’ by the 
same Chaukidar. The smallest stone, 298 N, fell ‘ in the courtyard 
of Sailen Das, son of Sambhu Nath Das, in the village of Naula, 
and was forwarded by Chaukidar 7/4 Dwarika Nath Sial ’ to tho 
JIachua police station on the 18th June, 1935. 

B % 
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The total weight of all specimens recovered was 23,474-18 grams 
on their receipt by the Geological Survey of 
Total weight. i n di a . The weights of the individual stones 

are as follows 


298 A 
Ji 
C 
I) 

!•: 

K 

a 

n 

i 

j 

K 

l 

M 

N 


To 1 


AL \V 


EIUII 


0,869-85 grams 
4,901-05 
2,071-40 
2,850-35 ., 

1,905-45 
1,287-05 
024-3542 „ 
595-9844 „ 
403*7452 „ 

245-2913 „ 
88-01751 „ 
1,126-20 
343-8720 „ 
61-5323 „ 

23,474-18 


Specific gravity 3-552. 


3-556. 


(Slides 23884, 23885, 23886.) 


With the exception of the Merua meteorite 2 , with a total weight 
of 71,400 grams for five pieces, the Kuttippuram meteorite 3 weighing 
38,437 grams, and the Pat,war meteorite totalling 37,353 grains, 
which has been described by tlie author in a separate paper, the 
total weight of all specimens of the IVrpeti meteorite exceeds that 
of any Indian meteorite in the possession of the Geological Survey 
of India. The Karkh fall' totalled 21,734 grams. 

The thanks of the Geological Survey are thus due to the various 
police and district officers, and especially to E. W. Holland, Esq., 

1 . 0 . 8 . , the District- Magistrate of Tippera, for 
their successful efforts in obtaining the stones 
of this IVrpeti shower, which form an excellent addition to the 
collections in the Indian Museum. 


Acknowledgment. 


II. -CIRCUMSTANCES OF THE FALL. 


Details. 


Bazar The Ananda Bazar PatriJcu report quoted 
page 124 mentioned the phenomena of fall 
having been witnessed in a south-west direction. 


* Ananda 
Patrika 


oil 

as 


1 Now weighs 35-7284 grams {see page 134). Additional fragments of this piece 
298 K art) preserved in n small glass tube. 

1 0. H. Tipper, Itcc. (Jeol. 8urv. lnd. f LVI, p. 347, (1926). 

3 .1. Coggiu Brown, op. c it., XLV, p. 211, (1915). 

* L, L. I’ermor, op. cit., XXXV, p. 85, (1907). 
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Hajiganj police officer. 


The officer in charge of the Hajiganj police 
station reported:— 


4 1 have the honour to report that at the time noted above, (II r.M. on the 
14th May, 1935) ‘ many people of Hajiganj saw a very brilliant light in tho sky 
passing from south-west to north-east. No meteorite fell in this jurisdiction. 
1 hear that hard, stone-like substances fell in the ground at and near about Pilgiri 
village*. Three high sounds like those of bombs were also beard at that time’. 


Mr. J. N. Chakraborty, Sul)-Inspector of 
police in charge of Kachua police station, wrote 
on the 21st June, 1935, that:— 


Mr. J. N. Chakraborty. 


* —_- on enquiry it wus learnt that 3 (three) meteorites of different 

weight fell on the places noted below in this P. 8. ElaTca 1 * * which have all been taken 
charge of by mo on lHlh June, 1935, and kept in Ibis P. S. inallharm'* 
awaiting orders for tlieir disposal. 

(1) One meteorite fell on tlio niglit of 31st, May, 1935\ at. village Clwjigini to the 
east of Rajabali’s house in the field. It weighs lj seers. 4 * 

(2) Tho 2nd one, which weighs G ehntaka 6 , fell al village Bara para to the west 
of Madbu Babu’s house in the field on the same night. 

(3) The 3rd one, weighing one chutak 8 , fell in the. yard of one Kailash Ch. Dus 
of Naula on the very night.' 

These three specimens are undoubtedly 298 L, M and N mentioned 
on page 125 as being labelled to the ellect that they were picked up 
in the villages Changini, Bargi and Naula, respectively. 

Mr. Chakraborty added that 

’there was thunder first, then the sky appeared to be lighted. Then them was 
3 or 4 roaring sounds which were followed by the fall of the- meteorite. A light 
appeared to have run from west to cast in tho sky. As for the direction of the 
fall, nothing could be said.’ 

The recovered pieces were cold when collected and there was no 
characteristic smell in the neighbourhood. Only one piece fell at 
each locality. 

It will be remembered, however, that according to the label on 
the stone (298 L) that fell at Changini, Raj job Ali recovered this 
on the night of the shower; but no mention was made of whether 
or not the stone was cold when he picked it up. 


1 Subdivisional area. 

* Store. 

* Really the 14th May, 1935, or the 31st Baiaakh. 

4 24 pounds. 

* 12 ounces. 

* 2 ounces. 
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Babu Harendra Mohan Naha, Sub-Inspector of police in charge 
of Chandina police station, stated that about 11 p.m. on the 14th 

May, 1035, ten meteorites fell in different vil- 
„ R “ b “ , HarCfltJra luges in the fields and houses of persons of 

‘ Union No. XIV (Adda) under Chandina 
police station, bight phenomena accompanied the fall which ap¬ 
peared to take place in the south-west ‘corner*. The meteorites 
were recovered the following morning and were then cold. There 
was no characteristic smell and only one stone fell in each locality. 
These ten meteorites were those numbered 298 A-K. 

Mr. S. Ahmed, Circle Officer of Hajiganj, stated that the meteo¬ 
rites fell in many places under the jurisdiction of Chandina police 

station and in the villages Krishnapur and 
Changiui under Kachua police station. A 
strong light f like a search light ’ accompanied the fall which was 
in the north-east part <rf the police subdivision. When recovered 
the following morning, the meteorites were cold and * there was no 
smell received by the neighbouring houses*. 


Mr. S. Alimcd. 


Conclusions. 

For all stones, there is no information avail- 
j, n r dl n VieptiV**'° r ° *rt>Ie as to the depth to which they penetrated 

on reaching the earth. 

Though the recovery of stones from this meteoric shower of the 

I4th Mav. 1935, has been surprisingly good, the total weight being 

c , . almost 23,500 grams, yet disappointment must 

informatiou regarding be lelt at the lack of precise information as 

the distribution of the to the distribution of the individual stones, 
stones. 

In this sense, the .Perpeti meteoric shower 
compares unfavourably with the Dokachi meteoric shower of the 
22nd October, 1903, described by Sir Lewis Fermor 1 , though the 
weight recovered then was much less than in the present shower. 

Text-fig. 1 shows the distribution of the villages from which 
stones art', reported to have been collected; but it may be noted 
here that. 298 M is said to have come both from Bargi and also from 
Barapara. These two villages, together with Naula and Changini, 
are under the jurisdiction of Kachua police station. The other 


1 Her. aval. Suw. Ind., XXXV, pp. 68-7H, (1907) 
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villages—Perpeti (23° 19': 91° O') 1 , which gives its name to the 
shower, Pilgiri 3 , Bhateswar and Krishnapnr—are under the jurisdic¬ 
tion of Cliandina police station. 



Fig. 1.—Sketch map showing villages (underlined) from which stones of tho Perpeti 

meteoric shower were recovered. 


The total weight recovered from the Kacliua police subdivision 
is 1,531*604 grams, the largest piece, 298 L, weighing 1,126-20 

Ureatest weight re- g rams > bein ? recovered from Changini. In the 
covered from ’ north- Chandina police subdivision to the north-east, 
eastern villages. 21,942-57 grams were recovered, the largest 

piece, 298 A, weighing 6,869-85 grams and no fewer than six spec¬ 
imens exceeding the weight of the large piece at Changini. 


1 Tho large village Perpeti occurs mainly just inside tho one-inch shoot 79 M/3, 
(1933 edition), but it extends on to tho adjoining one-inch sheet 791/15 (1923 edition). 
On this latter sheet, about half a mile to the south-west, a small village named Herpeti 
is shown; this village Herpeti is shown on the quarter-inch map 79 1 (1926 edition), 
but there is no modem edition of the adjoining sheet 79 M. 

* Not to he confused with Palgiri, some miles to tho W. 8. W. 
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All reports agree in stating that the light appeared in the south¬ 
west and so it appeal's almost certain that the apparent direction 

of movement of the original primitive meteor- 

Directlon of move- was from south-west, to north-east ; the 
meat of primitive tnefeo- .... .. 

rite and of resultant resultant shower of stones on the disruption 

to°nortfi f ea«t sol,1 * , “ wcs * of the parent meteorite, on encountering the 

earth’s atmosphere, continued in this general 
direction. All the villages named above are included in a rect¬ 
angular area five miles long by three miles wide, the supposed 
direction of flight (south-west to north-east) being in the direct¬ 
ion of the shorter side. 


In the case of the Dokaohi shower, Sir Lewis Fermor was able 
to show conclusively that the larger stones travelled further in the 

original direction of motion of the primitive 
Doka?hTshow«r. W,ttl m< ^ cor , their greater mass, and consequent 

greater-momentum, rendering them better able 
to overcome the resistance of the atmosphere. With the Perpeti 
shower this seems generally true, as the greater mass of stones 
fell in the Chandina police subdivision to the north-east. In the 
Dokachi shower, however, a rectangular area embracing localities 
from which stones were recovered had its elongation in the direction 
of flight, the reverse ease to that found in the Perpeti shower. 

As will be seen in the general description of the stones, with 
only one exception in the case of 298 L, all specimens are alike in 

not showing secondary crusts due to the fur- 
secondar°y ,, crust ,1,p,e °* ^ ier disruption of the stones produced by the 

break-up of the parent meteor. They show a 
uniform, thin, dark crust with very similar characteristics in all 
cases. Most of the specimens appear to be more or less completely 
crust-covered and do not seem to have lost very much material by 
human agency, except in the case of 298 A, 298 B, D, E, G, I and 
N are particularly good examples of crust-covered stones. It would 
appear, therefore, that all the stones had a nearly uniform period 
of flight through the atmosphere. 

The stone 298 L is interesting in being the sole stone on which 
secondary crusts have been developed. These seem of equal thick¬ 
ness and would seem to indicate that this stone was disrupted; once 
after it was bom of the parent meteorite. 
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A system of immature flow lines is weakly 
Flow line?. developed on the side of 298 N fowling Plate 

12, figure 7. 

HU—GENERAL DESCRIPTION OF THE STONES. 

The largest stone, 298 A, weighing 6,869*86 grams, is far from 
complete, one side being a fracture surface, approximately six 

inches by five inches, made by human agency 
after its fall to the earth. This fracture surface 
must have been moistened, for the nickel-iron and troilite have since 
rusted and the formerly light-coloured surface has been darkened. 
Possibly a piece weighing some two to three kilograms was broken 
oil from 298 A and retained locally. 

The stone is now roughly tetrahedral or arrow-headed in shape, 
the lougest sides being about nine inches in length. It is posssible, 
also, that the whole stone was originally arrow-headed in shape 
and that the fragment broken olT is of no great size. If so, the 
stone’s pointed end, opposite from the fracture surface, was directed 
in its line of motion through the atmosphere. 

Plato 2, figures 1 aud 2, and Plate 3, figure 1, show the crustal 
areas of the stone. No definite flow lines can be observed, but that 
side seen in Plate 2, figure 1, shows numerous elongated depressions, 
some of which arc compound in form and as much as two inches 
in length. The crust is generally thin (less than 0-5 mm.) aud 
grey-black in colour, but occasionally show's jet-black, somewhat 
glazed, oval-shaped mirks which appear to represent the location of 
exceptionally fusible constituents in the surface of the stone. Small 
excrescences indicate the presence of the relatively refractory nickel- 
iron (see Plate 2, figure 1). The general characters of the crust 
of this and the other stones are compatible with the view that 
since the disruption of the parent meteorite there has been but 
sudden, brief heating. 

Stone 298 B, which weighed 4,901*05 grams when received, has 
somewhat the appearance of a truncated spheroid, one side of which 

is slightly flattened. Its height is about five 
inches. One can imagine its rounded surface, 
which is well seen in Plate 4, figure 1, being pointed towards its 
direction of motion, the heat generated by its passage through the 
atmosphere being sufficient to abrade the corners of the original 
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fragment to a more rounded form. 1 The flattened base of Ho 
stone, which is roughly about five inches square (Plate 3, figure 2), 
shows numerous minor shallow depressions, a few of which, however, 
are of considerable depth. 

It is thought that the shape of the spheroidal part of this stone 
298 B has not been greatly altered by the removal of the crust, 
which was effected either by accident or design by human or mechan¬ 
ical agencies. The scratchings and excavations of the more in¬ 
quisitive of those who found the specimen are plainly seen in the 
hand specimen and may be noted in the upper part of Plate 4, 
figure 1. 

This stone has a very thin crust with the same characters as 
described for 298 A. The crustless areas have not rusted as much 
as those of that stone. 

Stone 298 C weighed 2,671*40 grams when received. Its shape 
calls for no particular comment; its greatest diagonal is about 

six inches. It is not completely covered with 
crust, as about some 400 grams, possibly, have 
been broken off by human agency from the two largo crustlcss areas 
shown well in Plate 5, figure 2. Plate 5, figure 1, shows a peculiar, 
tongue-shaped area of dull-glazed, black crust which is probably 
the result of fusion of a relatively large mass of more easily fusible 
material such as troilite. Plate 5, figure 3, shows the very irregular 
nature of certain faces of 298 0, the surface being pitted with many 
depressions. 

Stone 298 D, which weighed 2,350*35 grams on receipt, is an 
almost, complete specimen with just a few grams weight chipped 
^ off the corner shown in. Plate 6, figure 4. Its 

crust is slightly darker in colour than in the 
majority of the other stones, but it otherwise possesses their 
general characteristics. Besides the above figure, it is depicted in 
Plato 6, figures 1-3. It is somewhat trigonal in its upper part and 
its greatest length is about inches. 

The specific gravity of this stone was found to be 3*552. 

Stone 298 E is also an almost complete specimen, only a few 
grams weight of crust having been removed before it was received 

1 Should its original form have boon conical, the subsequent action of the atmo¬ 
sphere would tend simply to preserve this form. See Schliohter, OetA. Soe. Amer., Bull. 
14, pp. 112-118, <1903). 
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298 F. 


298 0. 


298 E hy t ^ ie ^ e °i°gi ca l Survey of India; its weight 

on arrival was 1905*45 grams. Its longest 
diagonal is about six inches. Four views of its crust are shown 
in Plate 7. They call for no special comment. 

Stone 298 F, which weighed 1287-05 grams on receipt, has 
probably suffered the loss by human or other agency of some 200 
298 F grams weight. It is a fairly complete spec¬ 

imen ; its longest diagonal is about 5| inches. 
Its shape, as seen in Plate 8, calls for no comment except that some 
of its faces show numerous irregular minor depressions (see figures 
1 and 3). 

Stone 298 G, which weighed 624*3542 grams on receipt, is an 
almost complete specimen, somewhat similar in shape to the smaller 
298 0 stone 298 I. Its width (2£ inches) is almost 

double its thickness (1| inches), while its great¬ 
est length is about inches. It is depicted in Plate 9, its largest 
faces forming figures 3 and 4. 

The specific gravity of 298 G is 3-556. 

Stone 298 II is rather weathered on its crustless areas, the extent 
and nature of which seem to indicate that a fair amount of the 
H stone has been broken off. Its weight when 

received was 595*9844 grams. Two views of 
this stone are given iu Plate 10, figures 1 and 2. It is of no parti¬ 
cular shape, its longest diagonal being about three inches. 

The somewhat rectangular stone 298 I weighed 403*7452 grams 
when received ; it is a particularly fine specimen save for the absence 
t of some very minor chipped areas of crust. 

It is roughly 3 X 2 X 1| inches in dimensions 
and is shown in Plate 10, figures 2-5. 

Stone 298 K was originally part of 298 J, from which it must 
have been broken off by human agency. The latter stone weighed 

245*2913 grams and the former, 298 K, 88*0475 
msi * grams on receipt. Stone 298 K had three 
sections made from it and also part of it was used for a bulk 
chemical analysis by Mr. P. C. Roy without separation into attract¬ 
ed and unattracted portions. Its weight when photographed was 
76*3815 grams. Later more fresh, crustless material was broken from 
298 K for analyses of the attracted and unattracted portions by 
Mr. Roy and by Dr. E. Spencer and Mr. K. B. Sen and the stone 


298 li. 


298 1. 


298 J and K. 
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now weighs 35*7284 grains. Fragments of this piece are also pre¬ 
served in a small glass tube. 

The parent stone of these fragments 298 J and K was rectangular 
in shape and about 3 x 2} x inches in dimensions. Certain 
of its faces show numerous shallow depressions which are seen in 
the various views forming Plate 11. The stones have a white, 
rather friable mass. Nickel-iron and troilite show up well on the 
fractured surfaces. 

•Stone 298 L, recovered from Changini village, is perhaps the 
most interesting specimen of the shower. It weighed 1,126*20 

grams when received and its longest diagonal 
is about inches. Three of its faces are 
covered with the usual, relatively smooth, thin crust characteristic 
of the other stones of this shower. Ono face is a fracture surface 
on which the liickel-i^pn has rusted considerably; it is probably 
due to human agency and it is not possible to estimate accurately 
the amount so broken off. The other two faces are coated with 
what appears to be a secondary crust, due to the exposure to the 
atmosphere of fresh fracture surfaces developed when a later dis¬ 
ruption in the atmosphere broke off pieces of the stone. Very 

imperfect fusion appears to have taken place on these surfaces and 

the resultant coarse, black, rough crust is depicted in Plate 12, 
figure 2. It shows up well in contrast with the usual crust and is 

about 21 inches by two inches on both faces. 

Stone 298 M weighed 343*8720 grams when received. It is not 
a complete specimen but probably only about 100 grams have 

been broken off. Unfortunately those respons¬ 
ible for the despatch of the stone have been 
rather liberal with the gum that stuck the explanatory label to 
its surface. Neither its shape nor its crust call for particular com¬ 
ment. Its greatest diagonal is about 3£ inches. It is depicted in 
Plate 12, figures 3-5. 

Stone 298 N, which weighed 61*5323 grams on receipt, is the 
almost complete crust-covered little specimen seen in Plate 12, 

figures 6 and 7. It is about two inches in 
length by one inch square in lateral dimensions. 
It is interesting in being the sole stone on which flow lines can 
be discerned, there being a poorly developed system of such lines 
on the side of the stone shown in Plate 12, figure 7* 


298 M, 


298 N. 
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Few chondri. 


NlckeMron. 


Troilite. 


IV.- MICROSCOPICAL EXAMINATION. 

Thin sections of the stone 298 K, Nos. 23884-23886 in the collect¬ 
ions of the Geological Smvev of India, show 
that the meteorite has few, chiefly white, 
chondri. It is not veined. 

There is in the sections a fair amount of nickel-iron, which is 
steel-grey by reflected light and occurs in shapeless masses, some¬ 
times with a tendency to spheroidal form. 
According to the analysis, the meteorite con¬ 
tains 8*24 per nickel-iron with Fe : Ni = 6: 1 approximately. 

Troilite (pyrrhotite) is present to about an equal extent to 
nickel-iron (6*10 per cent.). It likewise occurs 
in shapeless masses and grains and appears 
various shades of bronze by reflected light. It is frequently inter- 
grown with tjie nickel-iron. 

Both the nickel-iron and the troilite are opaque by transmitted 
light. By reflected light, however, as noted above, their appearance 

is very dissimilar. There is another mineral 
Magnetite. present in fair amount which is also black 

by transmitted light; by reflected light, however, it is also black 
and shows up well in contrast with the nickel-iron and troilite. 
Sometimes this black mineral is dull; but generally it lias a some¬ 
what metallic appearance and is almost certainly magnetite, very 
finely crystalline. This is also borne out by the relatively large 
percentage of Fc 2 0 3 (4*21) in the bulk analysis, which gives rise 
to 6*12 per cent, of magnetite in the calculated composition. 

It will also be remembered that Farrington 1 has shown that 
the crust formed on the surface of iron meteorites in passing through 
the air has the composition of magnetite. Magnetite has also been 
formed in tho crust of this Perpeti stone meteorite by the oxidat¬ 
ion of nickel-iron and troilite. 

A few flakes of a reddish, transparent, isotropic mineral are 

probably chromite. Also some of the opaque, 
black mineral is probably chromite. The chem¬ 
ical analysis shows 0-65 per cent. Cr a 0 3 . 

The commonest silicate mineral is perhaps olivine, which occurs 
frequently as hypidiomorphic crystals, sometimes simply twinned. 


Chromite. 


1 Pvb. Field Mua., Geol. Ser., Ill, p. 170, (1910). 
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Olivine, 


Cliuoensfalite. 


h'nslafile. 


grains, granular aggregates, and as lamellae in 
chondri intergrown with glass and with clino- 
enstatitc. Sometimes the olivine crystals are surrounded by enstatite. 

Clinoenstatite appears as grains and as crystals as well as in 
lamella) in chondri intergrown with olivine and less commonly 

with enstatite. It is marked chiefly by its 
oblique extinction. In slide 23885, large crystals 
of clinoenstatite are arranged around a large central olivine crystal. 

Enstatite is present in the form of small 
and large crystals and as lamella) in chondri. 
Some of it at least appears to be negative in optical character. 1 

A colourless minernl with high refractive index, very low polarisat¬ 
ion colours (greys), an occasional cleavage with straight extinction 

but more commonly uncleaved, occurs in the 
sections. It has a triangular outline in one 
example (23886; Elate 13, figure 3), but usually (23884, 23885, 
23886) it is most irregfflar in outline. Sometimes it is practically 
isotropic. The optical character of the mineral is indefinite; it is 
possibly biaxial. Its appearance, however, in certain sections is 
strongly reminiscent of apatite, which though a rare constituent, 
has been recorded from the Kodaikanal and Angra dos Reis meteor¬ 
ites. The percentage of P. 2 0 6 (0-27) present in the chemical 

analysis (see page 139) is compatible with the view that the mineral 
in question is apatite. The phosphorus was found only in the 
unattracted material and so has not been attributed to schreibersite. 
It is interesting, however, to note that Farrington" mentions the 
occurrence of a colourless mineral of irregular outlines, which is 
weakly birefringent, biaxial, and probably positive, that has been 
ascribed by Merrill 3 to francolite (which is negative). According 
to E. S. Larsen 4 , this mineral has the composition :— 

10 CaO. 3 P 3 0 6 . CO a . CaFo.ILO. 

A little oligoclase felspar (23886), its twin* 
ning lamellae having almost straight extinction, 
was noted. The percentage of alumina (1*35) in the bulk analysis 
is very small. 

Glass is not a common constituent of this 
Perpeti meteorite, but can bo seen intergrown 


Felspar. 


Glass. 


1 J. P. Idduigs, 4 Rook Minerals \ New York, p. 303, (1911). 

5 4 Meteorites Chicago,’p, 188, (1310), 

3 & P. Merrill, Mem. Nat. Acad. Set. Wash., XIV, No. 1. p. 23, (1916), 
* (7. S. Geol. 8itrv„ Bnll. 848, p. 170, (1934). 
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with lamellae of olivine in chondri, and in small, separate, isolated 
masses. 

Oldhamite, the soluble sulphide of lime, was not recognised 

Oldhamltc under the microscope; even if originally pre¬ 

sent, it would have been removed from the 
thin section in its preparation. Its presence in the Perpeti meteorite 
was proved by chemical tests. 1 

V. CHEMICAL ANALYSIS. 

Preliminary analyses on attracted and unattracted portions of 
a sample of the Perpeti meteorite were kindly made by Mr. P. 0. 

Roy, Assistant Curator; but as the insolubles 
Analyse* by 'tr. P. C. 0 f the attracted were not added in the correct 
° y ‘ proportion to the unattracted, the results are 

not given. They were very useful, however, in serving as a guide 
to the later analyses, given below, by Messrs. Spencer and Sen. 
Mr. Roy also almost completed a bulk analysis without separation 
into attracted and unattractcd parts. 

I am greatly indebted to Dr. E. Spencer and Mr. K. B. Sen 

Analyses by Ur. E. for an aiial >' sis P arfc of 298 K, a .specimen 
Spencer and Mr. K. B. of the Perpeti meteorite, carried out in Messrs. 

Sen * Bird and Co.’s Research Laboratories in Cal¬ 

cutta under their supervision. Dr. Spencer has kindly submitted the 
following note upon the results obtained:-- 

* The method, of analysis followed in the first estimation was the same as that 
described by (>. T. Trior. 8 By this method the magnetic portion is first separated 
from tho powdered material and the whole of the magnetic portion is treated with 
hydrochloric acid of 1’06 specific gravity with a few eems. of nitric acid. This 
removes tho iron-nickel alloy, together with tho olivine and other minerals soluble 
in the acid mixture. Tho soluble portion is examined separately and tho insolublo 
residue is added to the original non-magnetic portion which is then taken as a 
combined sample for analysis by the usual methods of roek analysis. 

Sulphur was determined on a fresh sample of the meteorito using the method 
described by Ennos 8 , an absorption flask being used to trap the traces of sulph¬ 
uretted hydrogen which escape from this sample on treatment with acid oven in 
the presence of bromine. 

A check estimation, of tho amount of free nickel-iron and troilitc was also car¬ 
ried out by the method described by M. H. Hey 4 , using dry chlorine and volatilis¬ 
ing the iron, sulphur and a portion of tho phosphorus. Tho residue from this estim¬ 
ation was again used to check the remaining constituents. 

1 G. P. Merrill, Joe. cit., p. 25. 

* Min. Mag., XVII, pp. 24*20, (1913); pp. 132-133, (1914), 

»Op. eU., XIX, pp. 326-827, (1922). 

* Op. tit., XXIII, pp. 48-60, (1934), 
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Although in tho first estimation l»y Prior’s method, the basic acetate method 
of separating the iron was employed, it was found in tho check tests that the ordin¬ 
ary routine steel-works methods of estimating the various constituents (in which 
the iron is cither kept in solution with tartaric acid or with acetic acid) gave satis¬ 
factory results. We we no reason why tho very tedious bosio acotato separation 1 
should lw insisted upon, except where the quantity of material available for anal¬ 
ysis is very small. 

The steel-works methods are not only much more rapid, but in our opinion 
more reliable, the basic acetate method, unless very carefully carried out, being 
liahl ■ to very serious errors.’ 

The weights taken in the attracted and unattracted portions 
were as follows :— 

Attracted . J '2055 grains. 

Unattraeted. 7'4775 grams. 


Analysis of the attracted portion. 


Fe 

• • 

• 


» Per cent. 
60-74 

Ni 




8-57 

Co 




0-39 

SiO a 




8-25 

Fe() 



a 

4-18 

CaO 



« 

0-70 

MgO 



• 

0-47 


f Fe . 

• 

■ 

0-87 

FoS « 

.8 • 

• 

• 

1-52 

Insolubles . 

• 

a 

. 18-79 



Total 

100-48 


Analysis of the unattracted portion plus 
tho insolubles from tho attracted portion. 


Per cent. 


SiO* 

• 

• 

• 

• 

• 

42-77 

Ti0 4 


• 

■ 

• 

« 

0-18 

A 1,03 




• 

• 

1-53 

Fe„0 3 


• 


• 

• 

4-74 

Cr 8 O a 


• 

« 

• 

• 

0-73 

FeO 


* 

• 

a 

• 

11-97 

MnO 


* 

■ 

• 

• 

0-30 

CaO 


■ 

% 

• 

• 

2-00 

MgO 


• 

• 

• 

• 

27-30 

Na/) 


• 

■ 

• 

• 

1-32 

K a O 


• 

• 

• 

• 

0-16 

^o 8 


• 

• 

■ 

• 

0-30 

f 

'Fo 

• 

• 

• 

• 

4-13 

FcS 1 

l 

.8 

• 

• 

• 

• 

2*30 

i 

'Ca 

■ 

• 

• 

• 

0-09 

C&S 4 

1 

.8 

• 

• 

• 

• 

0-07 


Total . 99-95 


1 See also M. H. Hey, op. tit, XXIII, pp. 12-1.% (1034). 
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Bulk analysis The following is the bulk analysis calculated 

from the foregoing analyses of the attracted 
and unattracted portions :— 



SiO. 

Tio; 

A1*0, 

Fe,0 3 

CrjOj 

F«0 

MnO 

CaO 

MgO 

Na,0 

K 3 6 

1*.O b . 


fCa 
(JaS ^ 

Is 


Total 


Bulk analysis. 

Atomic anti 
molecular 
ration. 

Per cent. 


7*01 

0-1252 

1*18 

0*0200 

0-05 

0*0008 

3-88 

0 0893 

2-22 

0-0894 

39-09 

0-8515 

0-16 

00020 

i:r* 

00132 

4-21 

0-0283 

0*85 

0-0043 

11*19 

0-1554 

0*27 

0-0038 

1*88 

0-0336 

25*11 

0-0278 

1*17 

0-0189 

0*14 

0-0015 

0*27 

0-0019 

0*08 

0-0020 

0*00 

0-0019 

99*97 



Composition of the 
olivine. 


A 11 analysis of the portion of the unattracted 
plus insolubles soluble in hydrochloric acid nave 
the following results :• - 


Molecular 

ratios. 



From the percentages of FeO, MgO and biU.> in the above 
analysis, the composition of tho olivine approximates to 3 Mg 2 Si0 4 . 
FejSiO.. 
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The mineral composition of the Perpeti 
meteorite as calculated from the bulk analysis 
given on page 139 and from the known compos¬ 
ition of the olivine (3Mg 2 Si0 4 . Fe 2 Si0 4 ) is as follows:— 


Mineral composition 
calculated from the bulk 
analysis. 


Ratios. 




Percentages. 


1252 Fe . 

• 

■ 

• 

7*011 



200 Ni . 

• 

• 

• 

1*18 

► 8*24 

Nickel-iron. 

8 00 ■ • a 

e 

• 

• 

0*05 J 



093 Fe . . 

• 

e 

• 

3*881 

6*10 

Troilite. 

694 S 

a 

e 

w 

2*22 J 



20 Ca . 

• 

• 

• 

0*081 

0*14 

Oldkamito. 

10 S 

s 

e 

« 

0*06 J 



43 FeO.Cr,0, 

• 

» 

• 

• 

. 0*96 

Chromite. 

263 FeO.Fe,O a 

e 

i 

• 

• 

. 612 

Magnetite. 

20 FeO.liO, 

• 

a 


• 

0*30 

Ilmenite. 1 

19 3 Ca,P,0,.CaO 

• 

• 

• 

e 

1*33 

Apatite. 

117 Na,O.Al,0,.6 SiO, 

e 

• 

• 

6*131 

f* 6*96 

Felspar. 

15 K,0.A1,0,.6 SiO, 


• 

• 

0*83 J 


511 Fe, SiO, . 

• 


« 

10*42' 

31*90 

Olivine. 

1634 Mg, SIO, . 

e 

• 

e 

21*48^ 



206 Fe SiO, . 

• 

n 

• 

2*72" 



3210 Mg SiO, • 

• 

•i 

e 

32*10 

* 37*01 

Enstatite 

148 Ca SiO, . . 

• 

• 

• 

1*69 


clinoenstatite 

38 Mn SiO, . 

e 

• 

• 

0*50 



72 Na, SiO, . 

• 

• 

• 

• 

. 0*88 

f Pyroxene. 


Total 09*94 


* The titapla has been ascribed to ilmenite though it may be in the aUnoenqtatite. 
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VI.—CLASSIFICATION OF THE FALL. 

The Perpeti fall has been classified as a 

IngltoBrezIna 11 accorJ ‘ white chondrite, Cw, in Brezina’s classifica¬ 
tion 1 —* white, rather friable mass with scarce, 
mostly white chondrules 

In Prior’s classification of meteorites 2 , the Perpeti fall belongs 
to the Baroti and Soko-Banja types, hypersthene-olivine-chondritcs, 

wherein the ratio Fe: Ni varies from about 
Classification accord- 7 to 3: 1 and the percentage of nickel-iron 

is generally less than 10. In the Perpeti fall, 
the ratio Fe: Ni — 6: 1 and the total percentage of nickel-iron 
= 8*24 per cent. The ratio Mg 0 : Fe 0 in the olivine — 3:1. 


VH.-DISPOSAL OF THE SPECIMENS. 


Exchanges. 


Stone 298 F, weighing 1,287*05 grams, will be presented in 
exchange to the British Museum, Natural History, South Kensington. 

Stone 298 M, weighing 343*8720 grams, will 
be presented in exchange to the National 
Museum of Natural History, Paris. Plaster casts of both stones 
will be retained by the Geological Survey of India. The remaining 
stones of this important shower will be retained in the collections 
of the Geological Survey of India in the Indian Museum, Calcutta. 


VIII. -EXPLANATION OF PLATES. 

Plats 2, Fig. 1.—Side of 208 A, Bhowing the arrow-headed form of the stone. 

Fig. 2.—Adjacent side of 208 A, showing numerous shallow depressions, 
sometimes compound in nature. 

Plate 3, Fig. 1.—Side of 208 A, opposite to that shown in Plate 1, figure 2. 

FIG. 2.—Truncated base of 298 B, with numerous small depressions. Tbo 

crustless areas shown in this and succeeding views of this stone 
were probably covered with crust which has since been removed 
either by accident or design. 

Plate 4, Fig. 1.—Top and lateral view of the spheroidal part of 298 i i, showing a 

compound system of relatively deep depressions. Scratches of 
human agency may be seen on the upper crustless area. 

Fig. 2.—Flattened side of the spheroidal pari of 208 B. 


1 Proe. Amor. Phil. Soc., XLIII, p. 234, (1904). 

* Min. Mao., XIX, pp. 51-03, (1020). See also op. cit., XVIII, pp. 20-44, (1910) 
pp. 340-353, (1919). 


_ n 
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Plate 5, Fig. 1.—Side of 298 C, showing a Bmall glazed area of crust due to the fusion 

of a relatively large mass of more easily fusible material, probably 
troilitc. 

Fig. 2.—Side of 298 C, showing two large crustless areas from which pieces 
have been broken off. 

Fio. 3.- Side of 298 0, showing numerous crustal depressions. 

Fig. 4.—-Side of 298 C. 

Plate 6, Fio. J.- -Past; of 298 D, an almost complete stone. 

Fig. 2.—Base ami side of 298 D, showing crustal depressions. 

Fig. 3.--Side of 298 D. 

Fio. 4.-—Hide of 298 D, with numerous depressions and showing pointed 
top of the stone. 

Plate 7, Fig. 1.—Side of 298 E, an almost complete stone. 

Fig. 2.- Side of 298 E. 

Fig. 3.—Side of 298 E. 

Fig. 4.-—Side of 298 E. 

Plate 8, Fio. 1.—Side of 298 F, showing numerous depressions. 

Fig. 2.—Opposite side to above. 

Flo. 3.—Very irregular surface of 298 F. 

Fio. 4.—Smooth side of 298 F. 

Plate 9, Fio. 1.—Side of 298 G, an atmost complete stone. 

Fio. 2.—Opposite side of 298 G. 

Fio. 3.—Largest fiaco of 298 G. 

Fio. 4.—Opposite face of 298 G. 

Plate 10, Fio. 1.—Side of 298 H, a very incomplete Btone weathered on its cruBtlcss 

areas. 

Fio. 2.- Side of 298 H. 

Fm. 3.—Side of 298 T, an almost complete stono. 

Fio. 4.—Side of 298 I. 

Fro. 5.—Side of 298 1. 

Plate 11, Fio. 1.—Side of 298 »T, un incomplete stone, showing numerous shallow 

depressions. The side of 298 K shown in Fig. 5 originally joined 
this side. 

Fio. 2.—Opposite side of 298 J. The side of 298 K shown in Fig. 6 origi¬ 
nally joined thiH side. 

Fig. 3.—End of 298 J, showing depressions. 

Fig. 4.—Base of 298 J, showing numerous depressions. 

Fio. 5.—Side of 298 K, a fragment broken off from the large stone 298 J. 

This and the next view were taken when K weighed 76*3815 
grams and not 56*3074 as at present. 

Fio. 6.—Opposite side of 298 K. 

Plate 12, Fio. 1.—View of 2D8 L, an incomplete stone. 

Fio. 2.—Opposite view of 298 L, showing a rough seeondaiy crust, S, on 
two faces, the usual smooth crust, C, showing up well in contrast. 
F is a fracture surface. 

Fio. 3.—View of 298 M, an incomplete stone. 

Flo. 4.—View of 298 M. 

Flo. 5.—Side of 298 M, adjacent to Fig. 3 above, showing numerous dep¬ 
ressions. 

Fio. 6.—Side of 298 N, an almost complete stone. 

Fxo. 7.—Opposite aide of 298 N, showing shallow depressions, badly devel¬ 
oped flow lines, and some minor crustless areas. 
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Plate 13, Fig. 1.—Photomicrograph of 298 K, thin section 23884, showing an eccen¬ 
tric chondrus composed of lamella of olivine, clinoenstatito and 
enstatite, and grains and larger crystals of nickel-iron and troilite 
(both black), olivine, enstatite (rare in this photo) and colourless 
? apatite. X 18. 

Fio. 2.~Photoraicrograph of 298 K, thin section 23885, showing the general 
structure of tho stone. A granular olivine aggregate, larger 
olivine crystals, enstatite (lighter colour) and troilite, magnetite 
and nickel-iron (last threo black) may be seen. X 36. 

Fio. 3.—Photomicrograph of 298 K, thin section 23886, showing a triangular 
section of colourless apatite surrounded by grains, lamella 1 * and 
crystals of olivine, with other crystals of olivine, clinoeustatitc 
enstatite, and nickel-iron and troilite (last two black). X 30. 
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I. INTRODUCTION. 

Mention has alreadjT been made 1 , in the General Report of the 
Geological Survey of India for the year 1934, of four falls of meteor¬ 
ites in India during that year. Material representing only two of 
the falls has been picked up. A description of these will be given 
in this note. 


II. TIRUPATI STONE METEORITE. 

This fell at about 6-30 p.m. on the 20th March, 1934, in the Sakam- 
varipalle hamlet of Nennoor 2 , which is described by the local 
authorities as situated about six miles to the south-east of Tirupati 
(13° 38': 79° 25'), a famous place of pilgrimage in the Chittoor 
district of the Madras Presidency. 

The meagre report of an eye-witness, recorded by the local police 
official, states: 

* The meteorite came from the north-east towards the south-west with a thun¬ 
dering noise and fell close to hiB house with a flash of lightning, creating a depression 
on the ground as it fell. The stone was rectangular in shape, about 6 in. x 4 in. x 2 
in. Two persons witnessed this incident.* 

Another piece was picked up from a garden amidst the fields 
of Sakamvaripalle. Some boys who saw the fall were not able to 
give any particulars. 

1 Rec. Ged. Suru . Ini., LXIX, pp. 15-16, (1935). 

1 Nennoor is not to bo found in the map* sheet 57 0/6, in the location indicated by the 
local authorities. Thaw is a Nennutu six miles due south of Tirupati. The direction 
from Tirupati was erroneously given as north-east in the General Report for 1934, 
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Three pieces from this fall were received by the Geological Survey 
of India through the Director-General of Observatories at Poona, 
and two more and some small fragments were later received direct 
from Puttur. Two fragments, of a total weight of just over one 
gram, were used up for making thin sections. The weights and 
specific gravity of the remaining material are as given below:— 


Piece. 

Weight. 

Sp. gr. (25°C.). 

I •*•!•• 

81*7870 grams. 

3-603 

TI ■•«••• 

45-2540 „ 

i t i • 

XXI •*•*•• 

28-0046 „ 

3*617 

IV . 

16-2207 „ 

< » • • 

V ...... 

\ 

35-0006 „ 

• • • i 

Fragments ..... 

22-2070 „ 


Totai. Weight 

230*3720 grains 



The pieces (Plate 14) are all small in size, none being more than 
two inches across, and irregular in shape. A thin black fused crust, 
is seen over only parts of the pieces, as the original lumps had been 
broken up before they reached the local authorities. There arc also 
slight depressions on the surface but no definite flow lines from which 
the direction of flight could be inferred. The broken surfaces of Nos. 
II and IY are light grey in colour and fresh-looking, while those of 
the others are stained brown in places because of slight weathering. 
They are fairly compact in texture but with a slight tendency to 
friability. Spherulitic chondri as well as minute specks of nickel- 
iron and of metallic yellow troilitc can be seen. 

Under the microscope (thin section 23887) a few rounded chondri 
are seen but the major part has a granular texture. The most 
prominent mineral is olivine, which occurs as comparatively large 
individuals. Enstatite is also fairly abundant, while the mineral 
giving oblique extinction may probably be clinoenstatite. In 
places a distinct porphyritic structure is seen. In one slide a rounded 
grain of olivine shows a rim of a different mineral, which may be 
enstatite. The granular ground mass contains the above-mentioned 
wijniffala as Wf|l as a la rge number of grains of troilite and niokel- 
iron. A few grains, distinctly darker and comparatively sub- 
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metallic in reflected light, may be magnetite. Besides, there are 
some individuals showing weak birefringence but they are too small 
to be identified with certainty, especially as the sections happen 
to be somewhat thick. 

The Tirupati meteorite can be classed as a white chondrite 1 (Cw) 
in Breziua’s scheme. It has been registered under No. 297 among 
the stone meteorites in the collections of the Geological Survey of 
India. 


111. BAH JO! IRON METEORITE. 

The Suites man of Calcutta of the 2nd of August, 1934, contained 
the following news item sent by a correspondent of the Associated 
Press from Moradabad :— 

‘ What iH believed to be fipiefee of meteor which was soon at Delhi and in several 
neighbouring districts in the United Provinces on the night of July 23ril, has been 
brought to headquarters (Moradabad) by the station office of the Bahjoi Police 
Station in the Moradabad district. 

It, is like a piece of iron, dark in colour, irregular in shape, somewhat resembling 
a triangle and being throughout covered with holes more than an inch in diameter. 
It is about a foot long and an inch thick but much heavier than iron. It weighs 
11 seers and 12 chhataks .* It glistens in two or three places like silver and is imper¬ 
vious to heat. 

* It appears that two days after the fall of the meteor, some cowherds, while 
grazing cattle in the village of Chaudankuti, saw something protruding from the 
ground which they dug out and sent to tho Police. ’ 

The Delhi edition of the same newspaper of the 24th July, 1934, 
reported:— 

* Delhi residents had the thrill, at 9-35 last night, of seeing the ground lit up for 
about 20 seconds by what seemed to bo a meteor. They state that it disappeared 
into the east, emitting a bright bluish light. It is reported to have fallen at Hapur, 
about 40 miles from the city, where people hired tongas (pony carts) and searched 
the district for the supposed meteor.’ 

The science monthly, Current Science of Bangalore, contained the 
following note on page 84 of its August, 1934, issue:— 

‘ An unusual meteor. —Mr. Zakiuddin of Aligarh University writes: On Monday 
the 23rd July, 1934, at 9-30 r.M. an unusual meteor appeared above the elouda that 

1 My colleague, Dr. A. L. Coulson, who examined the thin sections, found much 
similarity between this and the Peipeti meteorite which he has described (see ibid, pp. 
123-143). * 

8 Equivalent to about 10‘963 kg. 
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hovered over the horizon of Aligarh. The meteor started from tho south-west 
and travelled south-east at about 50' J (above tho horizon) with unusual brilliance, 
lighting the ground for about 15 seconds. At the beginning it appeared like a ball 
of fire that aftorwards developed a source of extraordinary light. later on it 
began to emit bright bluish light and split into two portions at about 20° from tho 
horizon. It is Baid to have fallen near Haput, about 40 miles from Delhi.’ 

Enquiries by the authorities of Delhi, Meerut, Hapur and other 
neighbouring places revealed that no meteorites were found in those 
places. Thougli there was no eye-witness to tho actual fall at 
Chandankati Muazam (28° 29': 78° 30' 30"), which is situated at 
about nine miles south-west of Moradnbad and li miles north-west 
of Bahjoi, there is little doubt that the piece recovered from there 
belonged to the phenomenon described above. 

Mr. 11. 11. Connell, a retired ollicer of the Indian Service, 
of Engineers and a resident of Moradabad, reported that when the 
meteor was noticed over Moradabad, fragments appeared to be 
falling off from it. He photographed the piece when it was brought 
into Moradabad (Plate 15) and found the weight to be nearly 23 lbs. 
After the photograph was taken, the District Magistrate had the 
meteorite sent to the railway workshops in that town for being cut 
up, so that by the time the Cieological Survey of India could claim 
it, it had been cut into two halves right across the middle. Plate 
16 shows the appearance of the pieces (in position relative to each 
other) as they are at present. 

Enquiries made by the Tah-sildar in charge of the Bahjoi area 
elicited only the following information, as given in a report made 
by him on the 13th August, 1934• 

‘ la the village Chandankati Muazam where the piece of meteor fell, 1 examined 
the spot. There could be found no eye-witness, as the field in which the piece was 
found is far from habitation and it was dark on t hat night. It fell on tho 23rd of 
July, 1934, between 9 and 10 o’clock at night. It was found by the cowherds Ghasi 
and Jagram who were grazing cattle. One $f the points was projecting upwards 
four or five inches above the earth. They found it on the third day of its fall (i.e., 
25th July) at about 12 noon. They took it to the village, and after a day or two 
tho Chowkidar took the piece to the Sub-Inspector of Police of Dalijoi who took 
it to headquarters. 

The cowherds state that it was 10 or 11 seers in weight and looked liko 
rusted old iron of black chocolate colour. They state that they saw a flash of light 
in the heavens at about 9 or 10 in the night due to w hich their eyes were dazzled, 
and further thsjj. saw nothing except that they heard three low sounds as if guns 
were fixed, and it appeared as if something huge fell from the sky on the earth. On 
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iw paftfcfag the spot I could not trace any cracks, etc., aa the place had been dug 
when the Sub-Inspector of Bahjoi visited the place.’ 

As mentioned above, the meteorite had been cut into two across 
the middle, before it was received by the Geological Survey. It 
has the usual battered appearance due to a series of broad shallow 
depressions on the surface. It is triangular in shape, measuring 
about 12 inches x 10 inches X 9 inches with a maximum thickness of 21- 
inches. As received, the two halves weighed respectively 6,527*32 gms. 
and 4,796*22 gms. (total 10,322*54 gms.) After polishing and, 
etching, the larger piece weighed 5,509*67 gms. A small quantity 
of filings was also received but it is mixed with coarse emery powder. 
The specific gravity of one of the pieces was determined as 7*73. 

The pieces are covered over with a thin black crust. The more 
prominent edges between the depressions have been worn to some 
extent, exposing the fresh white metal. This must have occurred 
mostly when it was handled in the workshops at Moradabad. On 
examination, the crust shows a series of fine raised lines crossing 
irregularly in different directions. In places, evidence of fusing 
and of incipient flow can also be seen. Occasionally the crust is 
seen to be oomposed of more than one layer. The edges are fairly 
well rounded, showing that the piece had been in flight for a while 
after it became a separate entity. 

The sawn surface shows a few small patches of troilite, the rest 
being a uniform mass of nickel-iron. 

The sawn surface of the heavier piece was levelled down so as to 
obtain a plane over a good part of it. It was then polished on 
leather with putty powder. The polished face was etched by 
immersing it in 6 per cent, nitric acid for 3£ minutes. 1 The appear¬ 
ance of the etched face can be seen in PlateB 17 and 18. It shows 
that the meteorite belongs to the same class (Coarse Octahedrite) 
as the Samelia meteorite and has the same characteristics. 2 The 
kamacite bands are broad and ^coarse and cross in three directions. 
They are often bordered by thin streaks of bright tamite, and enclose 
some angular spaces which are also mainly kamacite. 

The meteorite has been registered in the collection of the Geolog¬ 
ical Survey of India under No. 175 (iron meteorites). 

1 Cf. L. L. Fermor, * Additional Note on the Samelia Meteorite’, Bee. Gftol. 8urv. 
Ini., LXV, op. 161462, (1981). 

*L I* termor, ibid, p. 162. 
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IV. EXPLANATION OP PLATES. 

Plats 14, Fig. 1,--Tirupati Meteorite (297), front view. 

Fig. 2.—Tirupati Meteorite (297), baok view. 

Plats 16.—Bahjoi Meteorite (176), before cutting (Photo: R. B, Connell). 
Plaits 16, Fig. 1.—Bahjoi Metoorite (176), front view. 

Fig. 2.—Bahjoi Meteorite (176), back view. 

Plats 17.—Etched face of Bahjoi Meteorite (176), (X4’2). 

Plats 18.—Etched face of Bahjoi Meteorite (176), (X 2*6), 
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Ostrea {Crassostrea) gajensis FROM NEAR BARIPADA, MAYUR- 
bhanj State. By F. E. Eames, B.Sc., A.R.C.Sc., F.G.S. 
Palceonlologist , Messrs. The Burmah Oil Co., Ltd. 
(With Plate 19). 
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I. DESCRIPTION. 

Genus: Ostrea, Linne, 1758. 

(Genotype: 0. edulis, Linne. Recent, see Children, 1823). 

Sub-genus : Crassostrea, Sacco, 1897. 

(Genotype: 0. virginiana , Gmelin. Recent, original designation). 

Ostrea ( Crassostrea ) gajensis, Vredenburg. 

(PI. 19; Figs. 1-3). 

Ostrea »p. P. N. Bone. * Notes on the Geology and Mineral resources of Mayurbh&nj * 
Ret,. dexA. Surv. Ini ., XXXI, Pt. 3, p. 167, (1904). 

Ostrea gajensis. Vredenburg. ‘ Descriptions of Mollusca from the Post-Eocene 
Tertiary Formation of North-West India; Gastropoda (in part) andLameUibranchiata’, 
Mem. Oeol. Surv. Ind., L, Pt. 2, p. 423, PI. 24, Fig. 1, (1928). 

The material consists of six specimens (Geological Survey of 
India, Registered No. K. 8/341), which were kindly lent to me by 
the Geological Survey of India. At the suggestion of the Director, 
Geological Survey of India, and by the courtesy of the Bunnah 
Oil Co., Ltd., the results of the examination of the specimens are 
here placed on record. 

Four of the specimens appear to me to be identical with Ostrea 
{Crassostrea) gajensis, Vredenburg; the remaining two specimens are 
not identifiable specifically, although one (a small fragment) shows 
ornament similar to that of Ostrea (Crassostrea) gajensis. In P. N. 
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Bose’s paper the specimens are stated to have affinities with Ostrea 
multicostata, Deshayes and Ostrea torresi, Phillipi, but both these 
species belong to the sub-genus Ostrea (sensu strictu). The Baripada 
specimens have the large, massive ligament area of the sub-genus 
Crassostrea. The form and ornament agree well with Vredenburg’s 
figures. The Nari species Ostrea (Crassostrea) fraasi, Mayer-Eymar, 
is related, but the Baripada specimens are larger and the lower 
valve is more massive (see Vredenburg, loc. cit.). 

The specimens were found in yellowish and yellowish-brown 
limestones in the bed of the Barabalang river at Molia, two miles 
south of Baripada (22° 0' 0": 86°). Ostrea (Crassostrea) gajensis 
is recorded by Vredenburg (loc. dt.) from the Upper Gaj of North- 
West India, and also from Burma. Specimens from the Burmah 
Oil Co.’s collections from the Burma tertiarics all come from the 
Lower Miocene. It therefore appears very probable that these 
Baripada limestones are of Gaj (Lower Miocene) age. 


II. EXPLANATION OF PLATE 

Plate 19, Fio. 1.— Ostrea (Crassostrea) gajensis, Vredenburg. Left valve, external 

view. Regd. No. K8/3il«. Near Baripada. 

Fig. 2.—Ostrea (Crassostrea) gajensis, Vredenburg. J^eft valve, internal 
view (another specimen). Regd. No. K8/3416. Near 

Baripada. 

Fig. 3.— Ostrea ( Crassostrea ) gajensis, Vredenburg. Right valve, internal 
view (another specimen). Rogd. No. K8/341c. Near 

Baripada. 
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The Occurrence of Matonidium and Weichselia in India. 
By B. Sahni, Sc.D., F.R.S., Professor of Botany, University 
of Lucknow. (With Plates 20 to 24.) 
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I. -INTRODUCTION. 

The fossils described Tn this paper were collected by Dr. A. M. 
Heron, Director, and Mr. P. N. Mukerjce, Extra Assistant Superin¬ 
tendent, Geological Survey of India, from the Ahmednagar sandstone 
in a small rocky knoll, two miles north by east of Ahmednagar 
(Himatnagar; 23° 36': 73° 2'; sheet 46 A/14) near where the 
sandstone rests unconformably upon the granite. 

The name of the town was ohanged from Ahmednagar to Himat¬ 
nagar after it became the capital of Idar State, and the change 
avoids confusion with the other Ahmednagar in the Bombay Presi¬ 
dency. 

The locality was first noted by Mr. C. S. Middlemiss, 1 but he 
was able to obtain only dubious plant remains, entirely unrecognis¬ 
able. Dr. Heron examined the other locality, Bema, alluded to by 
Middlemiss, but found none. In R. B. Foote's * Geology of Baroda * 
and Sambasiva Iyer's * Sketch of the Mineral Resources of the 
Baroda State', the Ahmednagar sandstone was regarded as Eocene. 
Middlemiss, by analogy with the Dhrangadra freestone 2 of north¬ 
east Kathiawar (Umia stage, Upper Gondwana, Jurassic or Cretaceous), 
the Songir sandstone 8 of Baroda (marine Cretaceous) and possihly 
the Banner sandstone 4 of western Rajputana 5 , considered it to be 
Cretaceous. 


i Mem. Choi. Sun. Ind.. XLIV, Pt. 1, p. 142, (1923). 

* Feddcn, F„ Mem. Chat. Sun. Ind., XXI, Pt. 1, p. 63, (1884). 

* Sambasiva Iyer, * Sketch of the Mineral Resources of the Baroda State ’. 

* Blanford, W. T., Bee. Qect. Sun. Ind., X, pp. 11, 18, (1877). 

6 1* Touohe, T. D., Mem. Qect. Sun. Ini., AaXV. p. 33, (1902). 
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The matrix is a coarse, brown or pink coloured ferruginous rock 
which breaks up very irregularly under the hammer, so that only 
fragmentary specimens of the fossils can be obtained. It has, 
however, been possible to identify with certainty the two Wealden 
genera Matonidium and WeichseUa, neither of which was previously 
known from India. This small collection therefore affords the first 
evidence of the existence of a Wealden flora in this country. 

My best thanks are due to Dr. A. M. Heron for kindly placing 
this interesting collection at my disposal for description. To 
Professor Sir A. C. Seward, F.R.S., I am grateful, as on many previous 
occasions, for his kindly reading the manuscript and for valuable 
suggestions. My sincere thanks aTe also due to Mr. W. N. Edwards 
for important remarks concerning the indeterminate fragments. 
The photographs were made by my assistant Mr. K. N. Eaul, M.Sc. 
To my wife I owe valuable help in drawing the restoration of Matofd- 
dium indicum reproduced in Plate 24. 

H.—DESCRIPTION. 

Matonidium indicum, sp. nov. 

(PI. 20, figs. 1-7 ; PI. 21, figs. 1-6; PI. 22, figs. 1-4; PI. 24). 

A species closely allied to M . goepperti, Schenk 1 but differing 
chiefly in the fact that the pinnae or “ rays ” are fused below into 
an incompletely funnel-shaped lamina at the top of the petiole. 
In one of Schenk’s figures of M. Goepperti (PI. XLII, fig. 1) there is 
a faint suggestion of fusion of the pinnae at the base, and Mr. W. N. 
Edwards informs me that one of the Yorkshire specimens in the 
British Museum shows a ‘slight fusion at the base, but not more 
than a millimetre—certainly not a funnel ’. The funnel-like expan¬ 
sion therefore constitutes a well-marked diagnostic feature of the 
Indian species. 

Plate 20, figs. 1-2 and 6-7 are natural size photographs of counter¬ 
parts of two fronds. In figs. 1-2 the lower portions of several radiat¬ 
ing pinnae are seen to converge towards the top of the petiole. The 
pinnules diminish in length proximally, the falcate character at the 
, same time becoming less pronounoed. The lowermost pinnules are 
reduced to short rounded lobes. In fig. 2 a portion of the funnel- 
shaped expansion is preserved at /. Figs. 6 and 7 show a similar 

1 Sohe&k, A*, Palceontogrpphica, Vol. XIX, (1871), 
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specimen seen from the adaxial side, where the funnel is incom¬ 
plete. This fragment is important because it shows the charac¬ 
teristic pedate mode of branching and the thickened adaxial rim 
of the funnel where it dips towards the petiole in a broad V-shaped 
incision. The pinnules are not preserved but their points of attach¬ 
ment arc clearly marked on some of the rays in fig. 7. In fig. 3 
(enlarged about two diameters in fig. 4) the funnel is seen from 
the abaxial side, with the scar of the petiole placed in such a position 
as to indicate that the basal margin of the lamina must have been 
continuous round the top of the petiole on the adaxial side. On 
either side of the median ray (the central ray of fig. 4) which lies in 
the continuation of the main raebis, there must have been at least 
ten lateral rays. Tiie frond was no doubt built on a monopodial 
plan, but a view from the adaxial side gives a deceptive appearance 
of dichotomy. Fig. 5 is a lateral view of the funnel. 

Plate 21, fig. 1 is a view from the top of the funnel, looking 
down into the cavity left by the decayed petiole. On the right 
several rays are indistinctly preserved, running almost horizontally 
outwards. In fig. 2 is shown the counterpart of this specimen, 
in which one of the rays is preserved for a length of about 14 cm. 
At r the longitudinally ribbed character of the rachis is clearly shown, 
but this may be a concealed feature shown up by the decay ox 
shrinking of the softer tissues covering the vascular bundles. The 
main petiole seems to have been flattened at tbe top ( see fig. 1), and 
the smooth outline of the cavity left by it in this speoimen indicates 
that the ribs are a deep-seated feature. Numerous ribbed fragments 
like the one shown in fig. 4 are found among the remains of the 
pimiac ( see. Plate 20, figs. 1, 6). Similar axes, but of much greater 
thickness, have been attributed by Edwards 1 to Weichselia reticulata. 
Although this species is also represented in our collection, the 
Matonidium is far more abundant, and I am inclined to refer these 
thinner axes to the latter plant. 

The characters of the markedly convex pinnules are well seen 
in Plate 21, figs. 5, 6, and Plate 22, figs. 1-4. The oblong or elliptical 
sori, which are placed transversely in, a double row on each, pinnule, 
are marked with an elongated central depression, as in M. goepperti. 
As in that species, the sori extend to the very tip of each pinnule. 

Our Plate 22, fig. 3 may be compared with Prof. Seward’s figure of the 


1 Edwards, W. N., Ann. Mag. Nat. Hitt., Ser. 10, X, p. 406, (1032), 
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lat-tef species. 1 It has not been possible to demarcate the indusium, 
as the matrix is very coarse, cor the same reason I have not been 

V 

able to obtain any spores, nor to ascertain the form or structure 
of the sporangium. Viewed from above each pinnule shows a deep 
groove along the midrib and a similar groove marks the position 
of the main rachis of the pinna. In transverse fractures the pinnules 
are seen to be strongly re volute (Plate 2J. fig. fi). In this sketch 
the blank parts show the decayed tissues of the pinnule, seen as a 
cavity in the matrix, which is shaded. The dotted line indicates 
that the adaxial groove along the midrib was not so deep in the 
actual pinnules as might appear from their mode of preservation 
as moulds. Nor was the lamina at all so thick as a view from above 
might appear to indicate. At the same time it seems clear that 
the texture was coriaceous, because the. form of the pinnules has 
been left intact inspite of the coarse nature of the matrix. 

The sterile pinnules (Plate 20. fig. 2 s) are not so thick as the fertile, 
but like these they were probably coriaceous. The furcate veins 
are clearly seen in Plate 22. tig. 2. 

Diagnosis .— Petiole ad axially flattened, tapering upwards, and 
expanding at- the top into an Lneompetcly funnel-shaped lamina 
about 1-5 cm. in diameter from which at least 21 pinnae radiate : 
that is, at least 10 on either side of the median ray. Base of 
lamina continuous over the adaxial side of the petiolar apex 
(almost peltate attachment). Pinnae at. least 15 cm. long; 
pinnules thick, coriaceous, with a deep adaxial groove marking the 
midrib. Proximal pinnules short and rounded, the rest more or less 
strongly falcate, diminishing in length towards the apex of (lie 
pinna; margin re volute, veins furcate. Sori elliptical, contiguous 
in two rows on each pinnule, with a transversely elongated central 
depression as in M. goepperti. ((1. S. I. Type Nos. 15,778 to 15,788). 

Weichsrlia reticulata. 

(PI. 22, fig. 5 : PI. 23, figs. 1-7). - 

This widely distributed and probably xeropliytic fern is 
represented only by a few small fragments of sterile pinnae, but there 
can be no doubt of its identity. The bipinnat-e character of the 
frond is seen, in Plate 22, fig. 5. The thick and convex, elliptical 


* Reward, A. C, Brit. Mus. Catalogue, p, 76, fig. 7<f, (I960). 
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pinnules, sometimes slightly falcate, are attached by the full width 
of the base. As seen from the adaxial surface they show a deep 
median groove which stops short of the broadly rounded apex. 
The characteristic reticulate venation, preserved only in a few 
places, is well seen in Plate 23, figs. 5, 6. The ‘ butterfly * position 
of the pinnules, described by several previous authors, is not seen 
in our material, nor is it a constant feature of the species. But 
the paired scars of the vascular bundles in Plate 22, fig. 5 show 
clearly that the pinnules were placed close to the median line of 
the rachis, no doubt on the adaxial side. This figure also shows 
the characteristic sweeping curve in the lower part of the secondary 
rachis. Another feature of Weichselia is the reflexed basal pinnules. 
Plate 23, figs. 3, 4 show two reflexed pinnules, but it is not possible 
to say whether they are basal in position. 

The ribbed axes seen in Plate 20, figs. 1, 6, and Plate 21, fig. 4, 
recall those assigned by Edwards to Weichselia but they are not 
nearly so broad, and I have given reasons to attribute them to 
Matonidium. 

The discovery of W. reticulata in India considerably extends 
the distribution of this species and constitutes important evidenoe 
in support a Lower Cretaceous age for the Ahmednagar (Himat- 
nagar) sandstone; although, as Edwards has pointed out, the species 
cannot be regarded as decisive of a particular horizon. 

Grothan has suggested that Weichselia reticulata was most pro¬ 
bably a xerophytic fern inhabiting sand-dunes. In the present 
case there i3 no evidence of desert conditions. According to a report 
kindly supplied by the Direotor of the Geological Survey of India 
the matrix is a coarse-grained false-bedded sandstone deposited in 
shallow water in a river bed or on the shores of a lake, though possi¬ 
bly with sand-hills in the vicinity. 


Sphenopteris (? Ooniopteris) sp. 

(PI. 23, fig. 8.) 

These sterile fragments of a sphenopterid leaf show a number 
of cuneate segments attaohed at an acute angle and supplied by 
forked veins. Possibly they represent a new species but the material 
is quite insufficient to show the variations. A slight comparison 
may be made with S . ( Ooniopteris ) bmejensis, Zalessky sp., a Jurassic 
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spocies from Amurland described by Professors Zaiessky 1 * , Seward 3 
and Kryshtofovicb 8 ; but, as Mr. Edwards observes (in a letter 
to me), similar sphonopterids are also known from the Cretaceous. 


? S-phenujHeris sp. 

(PI. 23, fig. 9.) 

This solitary specimen shows a number of narrow pinnules placed 
obliquely upon a rachis. Each pinnule has a slightly sinuous margin 
and faintly shows a furcate venation. Mr. Edwards suggests that 
this fragment might belong to Cladophlebis dunkeri. 


? Thinnfeldia sp. 

(PI. 23, fig. 10.) 

The fragment of fern-like pinnae with simple or furcate veins, 
here shown three times enlarged, recalls some species of Thinnfeldia 4 , 
but it would be unsafe to attempt to identify them with any known 
plant without further data. Edwards would place it provisionally 
under Cladojihlebis and suggests comparison with Schenk’s figure 
of ‘ Alethopteris ’ huttoni 5 * * . 


(II.—DISCUSSION. 

The chief interest of this small flora lies in the fact that it extends 
the known geographical distribution of two widespread genera of 
xerophytic ferns, and in the evidence which it affords of the geolo¬ 
gical age of the Ahmednagar (Himatnagar) sandstone. The age of 
the flora cannot he fixed with absolute certainty, but there seems 
very little doubt that it is Lower Cretaceous and it corresponds 
most probably to the Wealden. 


1 Zalessky, M. D., Bull. Com. GM. St. Pitersb., t. 23, (1904). 

3 Seward, A. C., Mim. Comiti GM. Livr. 81, p. 22, PI. 1, figs. 1-6, (1912). 

* Kryshtofovioh, A. N., Trav. Mas. GM. Pierre le Grand pria VAnrd. Imp. Set. t. 
VIII, p, 86, (1014). 

4 Seward, A. G., Mini. Comiti GM. N. S., JLivr. 38, pi. 1, fig. 11, (I&u7): id., Trane. 

Boy. Soc. Edinb., 47, p, 676, (1911); Halle, T. G., Wise. Ergeb. Schtoed. Sttd-Pol. Exped. ' 

1001-1903. Bd. ni, p. 46, (1913). 

* Solieok, A., Palceontograpkica, Vol. XIX, PI. XXIX, fig. 1, (1871). 
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The genus Mnlonidinw is said to range from tlu; Middle Jurassic 

to the Cretaceous 1 * . The Cenomanian species M. r denseri, des¬ 

cribed by Krassei - from Moravia has quite recently been" made the 
type of a new genus. Matomella , by Hirmer and Hoerhamrner 3 in 
an important monograph on the recent and fossil Matoniaeeae. 

The. older and better known species, M . goepperti. Schenk, is known 
from the Inferior Oolite of Yorkshire' 4 , from the Kimmeridgian 

(Upper Jurassic) of Sutherland 5 * and from tjje Wealden (Lower 
Cretaceous) of (Jermany®, Belgium 7 and England. 8 It- has also 
been recorded from the Mesozoic of Bussia. 9 

The Indian species, being new, cannot strictly be used as an age 
index but. as stated, it is very closely allied to, though not identical 
with, M. f/ocppvrti {—-M. altlumsii , Dunker sp.), the chief difference 
from the latter being the much greater development of a funnel 
at the base of the. pinnae. 

As for the Weichselia , there seems no doubt of its speeitic identity 
with W. reticulata as tWt. species is generally defined, that is, includ¬ 
ing its variants which, at least at present, cannot be. satisfactorily 
distinguished from the. type. This is a much more widely distri¬ 
buted plant, and it is also a better index to age than the Matonidiuw. 
All the known records lie within the Cretaceous and most of them 
in the Wealden. of which it is regarded as a leading species. As 
Edwards 10 has justly pointed out, however, the species ranges through 
all the stages from the Neooomian to the. Cenomanian, hence conclu¬ 
sions as to the age of a stratum cannot be safe if based solely upon 
the occurrence of this species. For a critical Teview of W. reticulata 
from all aspects (strurlurc and affinities, geographical distribution, 
geological Tange, ecology, etc.) the reader should refer to the 
important paper by Edwards just cited, where most of the literature 
is given. In strata regarded as Lower (Cetaceous this plant has 


1 Potonie, H. mid Ootiian, W., Ijehrlmvh dor Pala*oboluiuk, p. 43, (11121). 

- Krasser, F., Beitr. Pal. Oml. Oest.-Uny. u. d. Orient *. Bd. 10, Heft 3, (1896). 

* Humor & Hoerhammer. Pal ret attryraphi■ tt , Vol. T,XXXf, Abt. H., p. 47, (1030). 

4 Seward, A. C.. Brit. Mus. Catalogue, p. 76, (1900). 

3 Seward A. C., Trams. Pay. Sor. Kdinb .. 47, p. 662, (1911). 

"Schenk, A., Pahvontoyraphica, Vol. XIX. (1871). 

' Howard A. (!.. Meta. Mu*. Hoy. d'Hittl. Hat. Bely.. 1, p. 10, (1900); id.. Fossil Plant*, 

Vol. II, p. 361, (1910); id., Wealden floras, Hturfinys and E. Buissex Nat. 2 (3), p. 133, 

(1914). 

8 Seward, A. C.. Brit. Mue. Catalogue, p. 62, (1804). 

* KTyshtofovich, A. N. and Prinada., Mesozoic flora of U. S. S. R., p. 40, fig. 8, (1034). 

‘"Kdwards, W. S. t Ann, Bat. 47, (I86), p. 339, (1933). 
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been recorded from England 1 2 , Belgium 3 * , France 3 , Germany 1 , Austria, 
Sweden, Ussuriland 5 , Japan, North America, Peru 6 , and probably 
Venezuela; also from Syria, Transjordania 7 , Darfur 8 and with some 
doubt from the Sinai peninsula 9 . Among the few younger records 
the most important is that from Egypt 10 (Baharia Oasis) where 
this fern is said to be associated with a Lower Cenomanian fauna. 
Other localities in Egypt from which Weichselia has been recorded 
are shown in a map published in a recent paper by Professor ♦Seward 11 , 
which contains important observations on the association of this 
fern with dicotyledons. 

The remaining species in the flora arc all represented by small 
fragments; these do not seem to be inconsistent with a Lower 
Cretaceous age. but their siratigraphical value cannot be properly 
assessed 1 ill their a Minifies are better known. 

We arp thus left with only two species from which to draw what¬ 
ever conclusions wc can as to the age, of the beds. Taking the 
evidence for what it is worth, the probability is strongly in favour 
of a Lower Cretaceous age. It would be rash to try to fix the 
horizon more precisely, although W. reticulata is highly characteristic 
of the Wcaldcn, where Matonidium also occurs. 

The only other Indian flora referred to the Lower Cretaceous 
period is the (Upper Gondwana) Urnia flora of Cuteh. This flora was 


1 Seward, A. C., Brit. Miih. Catalogue, p. 113, (1894); id., Ko-wil )'Lints, Vol. II, 
\>. 494, (1910); H topes, M. CL, Brit/. Mun. Catalogue, p. 3, (1910). 

2 Seward, A. C., Mftm. Mm. Roy. d'Hist. Nat. Bdg., 1, p. 20, (1900): Bonimer, 

Hull. Roc. Roy. Bot. Bruxelles, Vol. 47, (19H). 

3 Carpentier, A., MUm. Bog. Q&ol. Nord. t. X, Lille, p. 122, (1927). 

I Stiohler, A. W., Palomntographica , Bd. V, (1858); Iloi.iub and von dcr Mur< k, 
Palcpontographica, Vol. XXVI, p. XLI1I, (1880); Golhan, VV., Abbild. u. BoM-nrei* 

Imogen. Lief. 7, (1910); id., Jahrb. prewa. gaol. LandrmiwtuU, 43. (1921); Potmiie, 
H. and Gothan. W., Ixthrbmh der Pakeobotanik, p. 44, (1921); Schuster, ,L, Xc.ifi 
Jnhrbuch Min. Gtol. PulnronloL Band 04 (IS), p. 74, (1930). 

6 Kryshtofovich, A. N.. Geology : The Pacific Russian iuvr.stit.ionH. (Published 
by the Aead. of Scicncea, U. 8. 8. K., Leningrad.), pp. 61, (52 (Upper Nikan tr>r. — 
VVoalden), (1926); id.. Bull. Com. Utnl. Lenlwmul. Vol. XLVIlf, (1929); id., Arner. 
Jottra. Set., XVllf, p 524, (1929). 

• Neumann, It., News Jahtb. XXIV, (J907); Zeiller, 11., (!. R. dr VAcad. Rci., t. 
150, (1910); Seward A. C„ Bantings and E. Sunw Sal. 2 (3), p. 137, (1914;. 

7 Edwards, W. N., Ann. Mag. Ahit. Hint., Ser. 10, 4, p. 396 (Syria), p. 403 (Trans* 
jordania), (1029). 

8 Edwards, W. N., Quart. Journ. (Jeol. But., 82, (1926); id., Ann. Mag. Nat. Hint , 
Ser. 10, X., (1982). This locality lies at Lut. 13° 30' N., Jxmg. 26TO. 

9 Edwards, W. N., .4nn. Mag. Nat. Hint., Ser. 10, X, p. 406, (1932). 

1# Hirmer, M., Abh. bay. Akad. Wins. XXX (3), (1925); sc*> also Seward, A. 0., lied. ‘ 
Mag., Decade V, 4, p. 265. (1907). 

II Seward, A. C., Leaves of Dicotyledons from the Nubian sandstone of Egypt. Geol, 
Survey of Egypt, pp. 4*6, ((985). 
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formerly regarded as Jurassic, but as the plant-bearing beds are 
said to be interstratificd with marine deposits regarded as homotaxial 
with the Wealden of Europe, the flora would seem more probably 
to be of Lower Cretaceous age 1 . However, till the Umia flora has 
been critically revised, the palseobotanical evidence concerning its 
age cannot be regarded as decisive. So far as I know neither 
Weichselia nor Matonidium is represented in Cutch. 
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V.—EXPLANATION OF PLATES. 

AU the figures are front untouched iJiotoymohs and, unless otherwise 

stated, are oj the natural size. 

Puate 20, Flos. 1, 2. Matonidivm ifidmm, sp. »„v. Counterparts of n portion 

of the frond, showing proximal parts of several * rays \ 
In Jig. 2 a portion of the* funnel-shapcil expansion *t 
the top of the petiole is preserved at/, awl A few sterile 

pinnules at 6. LG. S. L Type No; 16 ,778.3 
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Figs. 3, 4. — Matonidium indicum, sp. nov. Funnel-shaped expansion, 
with basal parts of ‘ rays seen from the doraal side. 

*. The point of attachment of the petiole is preserved. 

Fig. 4, x ca 2. [6. 8.I. Type No. 16, 779.] 

Fig. 5.— Matonidium indicum, sp. nov. The same, in lateral view; 

the adaxial side is towards tho left; the arrow indi¬ 
cates the scar of the petiole. |G. 8.1. Type No. 16,779.J 

Figs. 6, 7.— Matonidium indicum, sp. nov. Counterparts of a frond, 
showing the * funnel * from the adaxial side. Note the 
pedate mode of origin of the rays. [G. 8. I. Type No. 
16, 780.] 

Plate 21, Fro. 1.— Matonidium indicum , sp. nov. Mould of a funnel-shaped 

expansion, soon from above, with basal ends of ‘ rays 
The elliptical hole in the middle is continued downwaids 
as a canal in which the petiole Jay. On the right a few 
‘rays’ ore preserved. X i£. [G. 8. I. Type No. 
16, 781.] 

Fig. 2.— Matonidium indicum, sp. nov. Counterpart of the above 

specimen, showing one of the rays preserved for a length 
of 14 cm. The ribbed character of this ray is seen at r. 
The ‘ funnel' at the oxtreme left of fig. 2 is shown 
enlarged in fig. 3. Slightly reduced. [G. S. 1. Type 
No. 16, 781.] 

Fig. 3.— Matonidium indicum, sp. nov. Part of the funnel-shaped 

expansion from the same specimen, showing bases of some 
of the 4 rays ’. x 2£. {G. S. 1. Type No. 16, 781.] 

Fig. 4.— Matonidium indicum, sp. nov. Ribbed axis expanding at 

the lower end, probably a petiole of this species. Similar 
fragments are seen in Plate 20, tigs. 1 and 0. |G. 8. 1. 
Type No. 16, 782.] 

Fig. 6. — Matonidium indicum. Basal part of a fertile pinna. [G. 8. 

I. Type No. 16, 783.] 

Fig. 0.— Matonidium indicum, sp. nov. Transverse section of a 

pinnule, x ca. 15. JG. S. 1. Type No. 15, 784.J 

1'latk 22, Fig. 1.- Matonidium indicum, sp. nov. Part of a fertile pinna seen 

from the upper side, x [G. 8. 1. Type No. 

16, 786.] 

Fiu. 2.— Matonidium indicum, sp. nov. Part of a fertile pinna seen 

from the upper side. X 3. LG. 8. I. Type No. 

15, 786.] 

Fig. 3.— Matonidium indicum, sp. nov. Several fertile pinnies 

showing the lower (sporangiferoua) surface, x 7. 
[G. S. I. Type No. 15, 787.] 

Fig. 4.— Matonidium indicum, sp. nov. Part of a fertile pinna, seen 

from the upper side. [G. 8.1. Type No. 16, 788.] 
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reticulata. Mould of main radii* with parts oi 
secondary rachises attached, showing paired scars oi 
vascular strands of pinnules. [K33/730.] .w 

Plate 23, Fiu. 1 —Weichsdia. reticulata. (K33/731.] 

Fig. 2.— Weichselia reticulata. [K33/731.] 

Fig. 3. — Weichselia reticulata. [K33/733. j 

Fig. 4 .-Weichselia reticulata. X 3. [K33/731.] 

Figs, 6, Weichselia reticulata. Pinnules showing reticulate vena¬ 
tion. fig. C, X 5; fig. 6, X 12. [K33/736.] 

Fu 7 .—1 Weichselia reticulata. Distal part of a pinna seen from 
below. X 2. [K33/730.] 

Fn 8.- Sphmopteris sp. Fragments, x 3. [K33/730.] 

Fn.. 9.— Vtphenopteris sp. Fragments of frond. [K33/736.] 

Fig. 10.—? ThinnfcMiu sp. Fragment of frond. X 3. [K33/730. 

Plate H.—Matmidium indicum , sp. nov. Rp^n^ni^um «f « frnnrl m>< 

he abazial side. 
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1. -INTRODUCTION. 

In a recent communication addressed to the Director, Geological 
Survey of India, l)r. Ooggin Brown expressed doubts regarding 
the determination of two specimens from the. Red Beds of Kalaw, 
discovered by l)r. Fox in 1929 and later identified as Baculiles sp. 
vagina (?) (No. K24/8GG) and TnrrilUes sp. cunliffeanm (?) (No. 
K 24/865) by Dr. Cotter. Referring to these specimens Dr. Fox 

wrote'. ‘ Unfortunately the material was exceedingly fragile and easily crumbled 
to pieces. In spite of the greatest earn only two specimens survived the train and 

sea journeys to Calcutta.The specific determinations are of course open 

to emendation, but Dr. Cotter was in no doubt that these cephalopoda were similar 
to those in the 'IViehinopoly beds of the Madras Coromandel coast, which are Upper 
(Ari.vaInr) to Middle (Utatur) Cretaceous in age.’ 


* life. (hoi. Slav. Ind., LX11I, Pt. 1, p. 184, (1830). 
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II.—CONDITIONS OF DEPOSITION OF THE RED BEDS OF 
KALAW AND THE NAMYAU SERIES. 

In Dr. Brown's opinion, the Mesozoic beds of the Southern Shan 
States are snl ^continental or la goon ul and locally, as at Kalaw, 
continental. He therefore expresses surprise at the occurrence of 
cephalopoda in the Red Beds at Kalaw. The. writer made a careful 
search in this locality on more than one occasion, hut was unable 
to find any trace of organic remains. He was, however, much 
impressed, during the course of his work in the Northern and more 
recently in the Southern Shan States, by the lithological similarity 
between the Namvau series of the Northern Shan States (which, 
however, contains limestone hands) and the Red Beds of Kalaw. 
The Namyaii series, composed of reddish or purplish sandstones 
and shales and interstratified fossiliferous limestone bands, are., 
according to Da Touche 1 , probably of a continental character, being 
deposited ‘ along the shore of a shallow sea extending northward 
into China’. However, in the writer’s opinion, the absence of 
cephalopoda in the Namvau series has no relation to the depth of 
the sea in which these beds were deposited- the determining factor 
was probably an ecological or geographical one. for the association 
of ammonites with brachiopod forms (almost exclusively species 
of Ifolcothyris and Buniurhyuchia) present in the limestone bands 
interstratified with the Namvau series would not be at. all surprising. 
In regard to tin* Bed Beds (Namvau series) of the Northern Shan 
States, then, the term 1 shallow water marine ’ perhaps more aptly 
describes the conditions of deposition than ‘ continental \ 

III.—INORGANIC NATURE OF THE KALAW SPECIMENS. 

In view of the, fact that the Cretaceous age of the Red Beds 
of Kalaw was deduced solely from only two poorly preserved and 
doubtful specimens, it was considered desirable that the specimens 
should be re-examined and their determinations established, since 
the writer did not think that they were cephalopoda. This was 
done by Dr. L. F. Hpath of the British Museum (Natural History), 
London, who very kindly examined the specimens and not only 
agreed with the writer’s conclusions that they were not cephalopoda, 
but went a step further and declared that specimen No. K 24/860 


> Mem. Qeol. Surv. Ind., XXXIX, p. 308, <1013). 
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(the one which showed traces of structure that could be mistaken for 
organic) was also of inorganic origin. He wrote: 

‘ I have no hesitation in saying that they (the epeoimens) are not even organic, 
ieavo alone Cephalopoda.and it seorns incomprehensible how these identi¬ 

fications »w liawlitM and TmrUitcs (and even specios) could over have boon mode ,1 . 

IV.—DESCRIPTION. 

A brief description of tho specimens may be given. 

Specimen No. K 24/865 hardly deserves a description. It is 
a soft, brick-red or purplish crumbly sandstone with tubular ferru¬ 
ginous concretions and does not betray the least trace of organic 
structure. Tho other specimen (No. K 24/866), which was probably 
cylindrical, is incomplete at one end. The portion preserved is 
about 3} inches in length and gently tapers towards the broken 
extremity. Two slight depressions at the complete end divide it 
into three lobes, of which the middle one is acute and fairly well 
defined. A sharp *idge, probably of secondary origin, due to 
pressure, ruus ‘ dorsally' along one side of the specimen. The 
specimen is ’ dorsally * convex, and apparently segmented (PI. 25, 
figs. 1-3), a character which may be compared with segmenta¬ 
tion as seen in crustaceans or may even he vaguely reminiscent 
of costation as in cephalopoda. It was probably the latter character 
which led Dr. Cotter to compare this specimen with Baculites vagina , 
for on the slightly weathered surface of the figured specimen of that 
species 2 the ornamentation appears somewhat similar, though it 
could not possibly be mistaken for it. Near the unbroken extremity 
of the specimen from Kalaw certain markings give the impression 
of lobes and saddles but they are so ob viously of a superficial nature 
that they need not even be considered. 

V.—AQE OF THE RED BEDS. 

As a correlation between the Mesozoic beds of the Northern and 
Southern Shan States, based upon and undoubtedly influenced by 
the previous determinations of these specimens as Cretaceous cepha¬ 
lopoda, has been provisionally proposed by Dr. Fox 8 , this will need 
re.vision. Thus we are now unable to assign confidently a Cretaceous 
age to the Red Beds of Kalaw, and the correlation of the Namyau 

1 (a a letter addressed to the Direotor, Geological Survey of India. 

s Pal Ind., Ser. I and TIL, Vol. I, PI. XCI, fig. 4, (I860). 

s Jttee. deal. Surv. Ind., LXXtl, Pfc. 1, Table on p. 195, (1930). 
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shales (=upper part of the Namyau series, according to Bucknian 1 ) 
of the Northern Shan States with the Qretaceoua rocks of Southern 
India becomes ipso facto, untenable. It may, however, be stated 
that in the area surveyed by the writer, this division, of the Namyau 
series iulo a lower and an upper division as suggested by Buckman 
luis not been recognised and in the writer’s opinion cannot be main¬ 
tained. 

Recently Mr. K. L. G. Clegg has discovered an argillaceous lime¬ 
stone containing Orbitolina at a locality one mile S. W. by W. of 
Kawdaw (23° 42': 9G° 42'), sheet No. 93A/10, which stamps the age 
of these beds as Cretaceous. Certain other beds mapped by him 
in the same area are lithologically similar to those of the Assam 
Cretaceous which are placed in the upper division of the Bystem by 
Spengler 2 . This would lend additional support to the view that the 
Kalaw Red Beds, which are lithologically quite different, may not 
be of Cretaceous age. The fossils collected by Mr. Clegg from these 
beds are now under investigation by the writer, but our determina¬ 
tion of Orbitolina —a genus which is not supposed to occur in rocks 
younger than the Cenomanian- settles at least the fact of their 
Cretaceous age. This is of importance since very little is known 
about the occurrence of Cretaceous rocks in Burma. For a more 
precise opinion on the age of those fossils and of the containing beds, 
the results of their determination may be awaited. 

Since the question of the ago. of these beds is under consideration, 
it is not proposed to give any provisional classifications here. 


VI.—EXPLANATION OF PLATE. 

[ All photographs are of natural size.] 

Plata 25, Fra. 1. * Dorsal * view of specimen No. K 24/866 identified as Bacutites 

sp. vagina (?) by Dr. G. de P. Cotter and now reoognised 
as of inorganic origin. Note the segmentation and 
‘ dorsoventrally 1 running ridge of probable secondary origin. 

Fra. 2. Same specimen, showing trilobed character of the unbroken 
extremity. 

Fra. 3. Same specimen. Lateral view', showing ‘ dorso-vontral * ridge 
and acute middle lobe of the preserved end of the specimen. 

i Pal. Ini., N. S., Vol. Ill, Mem. No. 2, p. 215, (1917). 

1 Spongier, E., ‘ Contributions to the Paleontology of Assam Pal. Ini., N. S., 
VoL VIII, Mem. No. 1, p. 65, (1923). 
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l. INTRODUCTION AND EARLIER WORK, 

Brief accounts of the rocks and structures seen in the Salween 
valley, where it is crossed by the main trade route over western 

Yunnan, between Teng-yiieh (25° 2': 98° 33') 
Introduction. aml Ta _ u Fu ( 2 F>° 42': 100° 12'), have been given 

by L. von Loczy (1893), J. Coggin Brown (191C), J. W. and 0. J. 
Gregory (1925) and W, Oredner (1931), but they all failed to recognise 
the presence of Mesozoic, rocks there and it was not until the publica¬ 
tion, in 1927, of Dr. Cowper Reed’s determinations of my own fossil 
collections, that the occurrence of these unsuspected strata was 
made known. This is perhaps not surprising when it is remembered 
that the well-known Mesozoic Napeng fauna, the exact position of 
which is still by no means settled, was onee thought to be of Devonian 
age, while the Brachiopod Limestones of the Laos have, at various 
times, been regarded as possessing Palaeozoic, Liassic and Middle 
Jurassic affinities before their recent attribution to the Upper Trias. 
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Part 2.] 


Old metamorphio rocks" of the Kao-liang series build the high 
western boundary wall of the Salween valley. On the opposite 
side lie the Lower Ordovician beds of Pu-piao. The intervening 
twelve miles, in which there is a descent of 4,600 feet to the Salween 
bridge at 2,200 feet above sea level, followed by a rise of 2,300 feet 
to the Pu-piao plain, consist of exceedingly contorted country, 
the involved structure of which cannot possibly be determined by 
a single traverse and which will not be interpreted until it is mapped 
on a large scale. 

Loczy admitted the uncertainty of his descriptions of this com¬ 
plicated region. Approaching it from the east and after leaving 
the Lower Ordovician rocks, he noted that the lower parts of the 
hills surrounding the Pu-piao basin were made up of limestones and 
diabase tuffs, dipping in a westerly direction. Above these, near 

Fang-ma-ch’ang, some four miles north-west of 
Locxy’s observations. pu ^ at the head of ttle slna l], south- 

westerly flowing tributary down which $ie track makes its steep 
descent to flie Salween, are bryozoan limestones from which he 
obtained a Fencstdla related to F. schumardi, Bront., and from which 
my own collections yielded FenesteUa sinensis, licod, F . yabei, 
Keerl, Poly porn cf. konincHana, Waag. and Field, anti fthootbopora 
sp., denoting a. Permo-Carboniferous if not a Permian age. Loczy 
also mentioned the succession of very disturbed, yet in places vertical, 
breceiated limestone bands, diabases, tufts, brown sandstones and 
calcareous marls which follows lower down. The strike was clearly 
from north to south and the correlation of the igneous jocks with 
the Carboniferous appeared probable to him. He also saw that 
many of the limestones are. siliceous and enclose quantities of tuft. 
The left hank of the Salween lie found bounded by limestone, while 
the eastern slopes of the, Irrawaddy-Salween divide showed shaly 
limestones, phyllites, mica schists and quartzites which seemed to 
be folded into gneissose granite. 1 

W. Creditor was more concerned with observations of land forms 
and the processes which have produced them than with the problems 

of stratigraphy; nevertheless, he drew attorn 
W. Credner’s traverse. ^ ^ ^ p^yp^s, slates and granites of the 

Irrawaddy-Sa lween divide and his map shows the valley of the 
latter occupied by Palaeozoic limestone in straight contact, along 

1 Die Ergebnfeso der Reise den Grafen Bela Szcehenyi in Ostasien 

YoL 1, pp. 762-770, (1808). 

1 ? 
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the river bed, with metamorphic rocks, followed on the west 
by gneisses and granites. Crcdner remarked that the great 
extent of the Permo-Carboniferous formations is proved not 
only by their fossils, but also by the frequent occurrence of the basal¬ 
tic and mclaphyric eruptive rocks which are connected with them; 
in addition, ho noticed that alternations of limestones and basic 
eruptives with subordinate shales and sandstones stretch across the 
valley as far as the eastern slopes of the divide. He regarded 
the whole area as a complex of steeply folded and generally isoclinal 
structures, in which much has still to be done by way of detailed 
stratigraphical studies, before it can be analysed. 1 

Allowing for the fact that the late Prof. Gregory’s notes, as well 
as my own, were made while travelling hastily across a region in 

which the sequence is unusually varied, incom- 
Gregory’s results. J ‘ pletely exposed and thoroughly deranged, it is 

remarkable that they have not more differ¬ 
ences. 2 He noted that^on the Irrawaddy-Salween divide, the gneissic 
foundation disappeared beneath the green schists, quartzites, phyl- 
lites and slates of my Kao-liang series. He accepted the validity 
of this scries, regarding it as corresponding to one of the later pre- 
Cambrian divisions somewhat earlier than the Torridonian or Keween- 
awan. 3 On the descent to the Salween he saw the thin bands of 
crystalline limestone which it occasionally contains and the peg¬ 
matite dykes which sometimes intrude it. The brecciated limestone 
at the bridge, which I regard as Devonian, he thought might be of 
earlier date. In the tributary valley up which the track ascends, 
we have both recorded the rapid alternations of sandstones, shales 
and limestones with their associated bands of basic rock. He 
described how they have been thrown into a series of sharp folds and 
fractured by faults, both normal and horizontal, as well as by at 
least one thrust plane. Some of the diabases, he considered, were 
intrusive, but my own notes emphasize the tuffaceous character 
of the shales and the contemporaneity of some of the igneous sheets, 
which is confirmed by the presence of abundant volcanic matter in 
the limestone bands near Fang-ma-eh’ang. 

On Prof. Gregory’s map the rocks in the lower part of the Salween 

valley are shown as belonging to the Kao-liang series and the 

1 Yunnan Roise dee GeograpMsotan Institute der Sun-yatsen Universit&t. Toil II ■ 
Beob&chtungen znr Geologie ana Morphologic, pp. 06*07, (1631). 

2 Phil. Trans., Sor. B., Yol. 213, pp. 176-178, 232-234, (1926)., 

t Jbid., p. 219. 
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remainder to the Carboniferous, but it appears from his notes that an¬ 
other interpretation had occurred to his mind. This is indicated by his 
statement regarding the abrupt endings of the Minchia series against 
the Kao-liang series, north of the Salween bridge. 1 His Minchia 
series includes what I have termed the Older Palaeozoic Limestones 
and mapped in the lower portion of the valley hereabouts. This 
brecciated limestone, very similar in appearance to the typical 
Plateau Limestone of the Federated Shan States, is indeed the chara¬ 
cteristic feature of Prof. Gregory’s Minchia series, but with it he 
associated various shales, sandstones and grits and some occurrences 
of porphyries, coarse porphyritio basalts and diabase. The whole 
assemblage covers an extensive area in north-western Yunnan; 
the only fossil from it whose identification is reliable is that by Dr. 
Oowper Reed of an Upper Devonian Unrimdm. 

Whatever interpretation is placed on Prof. Gregory’s results 
however, (the fact remains that he, as well as von Loczy, CredneT 
and myself, regarded the complex on the eastern side of the Salween 
valley as of Palaeozoic age. The proof of the occurrence of fossili- 
ferous Mesozoic strata amongst them, which we owe to Dr. Cowper 
Reed, has far reaching consequences; we may accept the Indian 
view that the Liu-wun fauna is to be ascribed to the Kimmeridgian, 
(Upper Jurassic), or, on the other hand, we may agree with the 
French suggestion that it should be placed in the Norian, (Upper 
Triassie), but in either case, theories based on the assumption that 
the Yunnanese highlands have remained above sea-level since Pala¬ 
eozoic times, must be modified. 

Before discussing the Brachiopod Beds themselves there are two 
closely connected subjects which it is opportune to mention hero. 
The first concerns the age of the volcanic rocks and the second the 
cause of the disturbance which has disarranged the whole sequence. 

Mr. T. K. Huang has made the interesting suggestion that the 
basic rooks of the great river valleys of western Yunnan, are 4 nothing 

but the Omeishan Basalt 8 \ This is the name 
Age of the volcanic given to a series of basaltic lavas and tuffs 
Valley. °* ***° S " ,ween which has a wide extension in the Chinese 

provinces of Szechuan, Yunnan and Kueichow. 
Its volcanic origin is proved by its definite geological position, by 
its association with tuffs and by its vesicular structure. Its position 

* Ibid., p. 296. 

■ Mem. Qed. Surv, China, Ser. A, No. 10, p. 70, (1932). 

£ 2 



174 


Records of the Geological Survey of India. [ Vol. 71, 

ia the Permian rocks of China Jias been accurately fixed, since it is 
always found above the Maokou Limestone and below the Luipakou 
or Choutang series. In official publications of the Geological Survey 
of China these are correlated with the Lower and Middle Produotus 
Limestones of the Salt Kange, respectively. Further, in those 
parts of central and western Yunnan where the Luipakou series is 
missing, and the basalt is followed by the lied Bods of Triassie age, 
Mr. Huang thinks it is possible that the, Luipakou series was actually 
replaced by basaltic lavas. While these welcome ideas may be 
correct as far as they go anil within certain definite limits in the { 
Yangtze, Mekong and Salween valleys, elsewhere there is evidence 
of volcanic rocks both older and youuger than those of the Salween 
suite. It is indeed possible that we have to deal with a series of 
far greater extension in time than this, comparable more, for example, 
with the Panjal traps of Kashmir, ranging as they do from the 
Upper Carboniferous to the Middle Trias. 

Although little is known of the intimate structure of the Salween 
section with which we are concerned, there is a foundation for the 

suspicion that its disturbed, and probably in 
disturbance.** 1 * Salwcen parts inverted, state, is a result of regional 

movements of great magnitude which, though 
only appreciable in sketchy outline at present, seem to indicate the 
play of unusually powerful orogenic forces operating from a westerly 
direction. 

For example, from the next valley to the east, that of the Mekong, 
about latitude 24°, I have described another complicated succes¬ 
sion. 1 This, according to M. J. Hoffet, is identical with the section 
in the same river valley much further to the south and in the extreme 
north-western corner of French Indo-China, where the Mekong 
forms the boundary between that territory and the Southern Shan 
States, and, further, is to be interpreted in exactly the same way. 
Briefly, this is that the Upper Laos are ovorthrust from the direction 
of Burma, in an arc convex towards the east, following the course 
of the Upper Mekong and nearly parallel to the better-known arc 
which limits the over-riding of the Upper Laosian element on that 
of western Tongking. 3 M. Hoffet believes that both examples 
from the Mekong valley are parts of the same overthrust, and if 


1 Bee. Ged. Sun. Ind., LIV, pp. 305-308, (1922). 
* C. R. Ac. Sc., Tome 199, pp. 880-882, (1934), 
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such should prove to be the case, this major tectonic feature is 
traceable for at least 250 miles. 

The crumpled Palaeozoic and Mesozoic rocks of western Yunnan 
are wedged in and straitened between two great pre-Palaeozoic 
massifs, that of the Burraa-Obina border on the west, stretching 
from the Kubv Mines through Bhamo. Myitkyina and Putao into 
the little-known ranges beyond eastern Assam, and that of the Yalung 
valley, the southerly flowing tributary of the Yangtze, and western 
Szechuan, on the east, and there is no longer any doubt regarding 
the main direction of the forces to which they have been subjected. 
Professor Gregory has reviewed the evidence which leads to his 
conclusion that the Jndo-Malayan Hercynian movements have con¬ 
tributed to western Yunnan its predominant structure, through this 
was complicated later by the younger Himalayan movements, 
influenced s of course by the results left by their predecessors. Over- 
folding and thrusting due to pressure acting from west to east, 
are, as Gregory pointed out, common in this region. One example 
from many quoted by him may be. mentioned: the peaks which 
dominate both sides of the Si La pass (14,000 feet), between the 
Salween and the Mekong about Latitude 28°, are intensely over¬ 
folded by pressure from the west, a movement which is thought to 
be of comparatively modern geological date. 1 Of the five age 
groups into which he classified the Yunnanese faults, one set is 
confined to overthrusts and tilting during the compression of the 
region by the Himalayan movements. At the same time he inferred 
faulting of a more normal type in that portion of the Salween valley 
now under description, but it is doubtful to my mind if this alone is 
sufficient to account for the stratigraphical confusion which exists 
there. In my diary the probability of overthrusting on a large 
scale was mentioned, but the point escaped reference in my earlier 
published reports. 

As distinct from Professor Gregory, the official geologists of 
French Indo-China attribute a Neotriassic age to the Mekong over¬ 
thrust, as indeed they do to all the major movements which have 
affected the northern parts of their country, and it will be evident 
that the determination of the exact age of the Liu-wun Brachiopod 
Beds, the youngest marine fossiliferous rocks known to be involved, 
has an important bearing on this controversial question. 

‘ mi. Trans,, Ser. B., Vol 218, pp. 200, 232-240, (102C). 
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II.—THE BRACHIOPOD BEDS. 

From a dark greenish-grey, rather soft and earthy limestone or 
calcareous shah* which crops out two miles below Liu-wun, about 
Lat. 25° T and Long. 99°, I collected many hundreds of specimens of 
Rhynehonella, a few of Terebratvla and a very few poor and imper¬ 
fect laniellibranclis, mostly in a fragmentary condition. At the 
time and in the. field l wrongly attributed the Terehratula to the 
closely related genus Dielnsma, and as such it appears in my earlier 
brief notice of these rocks. 1 The brachiopods occurred mainly in 
one small area and were lying on the surface, completely weathered 
out from their matrix, which is crowded with forms of the same 
kinds. It is the calcareous shale numbered 9, in the notice just 
mentioned, but as A. W. Grabau has pointed out, beds numbered 7 
and 8, which consist of more massive limestones, probably belong to 
the same group. 2 Detached blocks of rock undoubtedly derived 
from them contained ^rnany broken specimens of Rhynehonella of 
much the same appearance. In the following list the. fossils which 
have been identified by Dr. Cowper Reed from my collections are 
tabulated. 3 


BRACHIOPODA. 


Rhynehonella ( Burmirhynehia ) praestans , Reed. 

„ ( ,, ) „ var. conjurata. 

„ ( „ ) var. adjudicata. 

„ ( „ ) „ var. tenuiplicata. 

„ ( „ ) var. 

„ ( „ ) var. disareta. 


„ (C 'ryptorhynclna '1) sp. 

„ (Subgenus ?) aff. cuneiformis, Mammy. 

Terebratula ( Holcothyris) ancile, Reed. 

„ ( „ ) cf. flexa, Buckm. 

?, ( ,, ) pinguis , Buckm. var. luchiangensis. 

„ ( „ ) „ var. oUvaeformis. 

„ ) „ var. longisidcata. 

„ ( „ ) cf. subomlis, Buckm. 

„ ( Loboidothyris) cf. perovaiis , Sow. 


1 Jiec. Gtol. Surv. Ind., XLVII, p. 238, <1916). 
a iStrfttigraphy of China, Pt. 1, p. 232, (1925). 

* Pal. Jnd„ N. 8., Vol. X, Mom. No. 1, pp. 254-274, (1927). * 
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PELECYPODA. 

Exogyra bruntrutam, Thurm. 

), cf. dubiensis, Contej. 

„ enlivens, Reed. 

Pecten ( Camptonecles) lens, Sow. 

» ( Syncydonema ) luchiangensis, Reed. 

Lima (Radula) aff. monsbeliardcnsis, Contej. 

>» * sp. 

Modiola sp. 

CucuUaea cucullala, Goldf. 

„ aff. virgata, Sow. 

Area aiL ihurmanni , Contej. 

Nucula aff. menJcei, Roem. 

Owing „to the abundance of intermediate and transitional forms 
amongst the specimens of Rhynchonella, Dr. Cowper Reed found it 
exceedingly difficult to refer these Yunnanese examples to any of 
the numerous species created by S. S. Buekman for the members of 
this genus from the Namyau beds of the Northern Shan States, and 
at the same time to observe his precise definitions. The affinities 
of some of the forms are often with not one but several of Buckman’s 
species, but to which particular one the resemblance is closest it 
often proved impossible to decide. Dr. Cowper Reed explains 
therefore that some of his new specific names are employed with a 
greater latitude of variation in each species than Buckmau strictly 
permits. 

The similarity of this brachiopod fauna with that of the 
Namyau beds is remarkable, for although the great majority of the 
specimens ate referred to the new species Rhynchonella ( Burmirh- 
ynchia) praestans , Reed, or its five varieties, Dr. Cowper Reed 
states that the species itself is closely similar to Burmirhynchia 
costata , Buckm., a typical Namyau form. The ornamentation is 
almost identical, and although the anterior union of the valves seems 
to be different, the shape of the muscle-scar in the brachial valve is 
the same in both species. Another important point is the external 
resemblance between Rhynchonella praestans, Reed, and Rhyncho¬ 
nella mahei, Mansuy, from the Laos, though, as will be shown later, the 
beds in which the latter species occurs are no longer supposed to 
be of Liassic age. The occurrence of Rhynchonella (1 subgenus) 
aff. cmeiformis , Mansuy, is another link with Indo-Chinese forms. 
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but in this case again, the Oallovian horizon to which it is attributed 
in Tongking is no longer valid. This remark also applies in other 
later instances where the Oallovian of Indo-China is mentioned. 

Of the five species of Terehratida, one, Terebraitda (Ilolcothyris) 
ancile, Heed, is new, but it is stated to be closely allied to Ilolcothyris 
angusta . Buokm.. from the Namyau beds and to be somewhat like 
Ilolcothyris laosensis. Mansuy, from the Oallovian of the Laos. The 
two species If. of. flexa, Buckm., and H, cf. subovalis, Buckm., 
possess characters which are typical of the Namyau shells with 
which they are. compared. The species which Buckman described 
as Ilolcothyris pinguis, from the Namyau beds, is present in three 
forms which arc distinguished by new varietal Dames. The remain¬ 
ing example, Terebratula (Loboidithyris ?) of. perovalis, Sow., is stated 
to resemble somewhat ZeiUeria intermedia, Mansuy, from the Oallovian 
of the Laos. 

Buckman ascribed a Middle Jurassic (Bathonian) age to the 
Namyau limestones; if this is correct and if the brachiopod fauna 
of the Liu-wuii beds was the only available standard of comparison, 
a similar age would have to be given to them. The results of the 
examination of the latnellibranchs, however, have led Dr. Cowper 
Heed to a different conclusion, which is best stated in his own words 
as follows:— 

‘ The similarity of the brachiopod fauna of these Liu-wun beds with that of the 
Namyau bods of Burma is striking, but in the case of the other fossils the evidence 
does not point to the same age as Buckman deduoed from the brachiopods, for 
they have Oxfordian or fCitneridgian affinities and some of the species are almost 
indistinguishable from common European Upper Jurassic forms. Probably they 
come from a higher horizon than the OxfordiftU aerifiS, for 801116 Of the fOSflilS RfB 
closely related to or identical with forms which occur in the Sequanian or Kimeri- 
dgian. Unfortunately no ammonites are present in the material available. On 
the whole a Kimeridgian age may be ascribed to this fauna.’ 1 

Thus the anomalous position is reached that while the brachio¬ 
pods point to horizons well down in the Middle Jurassic as suitable 
for the reception of the Liu-wun beds, the laniellibranchs indicate 
that they should be placed in the lowest subdivision of the Upper 
Jurassic. 

About twenty miles to the south of the traverse already described, 

1 crossed the »Salween valley again by the track which leads from 


1 Pal. Ind ., N. 8., Vol. X, Mem. No. 1, p. 266, (1027). 
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Another occurrence ot 
the Uu-wun beds. 


Luugling T’ing to Shun-niug Fu. Here, once 
more, though the Irrawaddy-Salween divide is 
somewhat lower and broader, it is built of 


the same crystalline rocks and intrusive granites, overlain on the east 
by the phyltites and associated members of the Kaoliang series, 
followed in their turn by metamorphosed limestones and limestone 
breccias ns before. The river itself Hows between steep limestone 
cliffs rising from the water for some hundreds of feet, and ascending 
from the eastern hank is a complex similar to that of the more 


northerly traverse, limestones and shales, marly and sandy beds, 
intercalated with tuffs and flows of basic rocks. The succession. 


or at any rate that portion of it which can be determined in the 
course of a single rapid march, has already been given. 1 Much of 
it is doubtless of Permo-Carboniferous or Permian age*., but at the 
bottom of v thc last ascent to Tai-ping-tzu, a small village lying at an 
elevation of 4,000 feet, two miles from the ferry across the Salween, 1 
collected specimens of shelly limestone which were examined by 
Dr. Cow per Heed. He found that the rock is composed almost en¬ 
tirely of a mass of small oysters with a few fragments of a large species 
of Pecten and two or three very imperfect doubtful brachiopods. 
Although the.se fossils do not indicate its age precisely, so far as their 
affinities are determinate, they suggest an Upper Jurassic horizon 
and possibly the same as that at Liu-wun, further north. This 
possibility is strengthened by the fact that both occurrences possess 
more or less the same strike. Shelly limestone bands of the kind 
described occur elsewhere in the same vicinity, for instance about four 
miles further to the north-east, and just below Teng-tzu-p’u there 
are examples which are full of the fragmental remains of innumerable 
bivalves and other fossils. 


Returning again to the northern traverse, at the western edge of 
the Pu-piao plain and two miles from the village of the same name, 

there are outcrops of compact light grey lime- 


Possible occurrence of 
Mesozoic rocks near 
Pu*piao. 


stone which have previously been regarded as 
Permo-Carboniferous. On a piece of this 
material Dr. Oowpor Reed recognised a wea¬ 


thered irregular calyx of a coral resembling Thecostnilia, apparently 


undergoing fission, so that it has the irregular transverse shape of 
such species as Tk. clatkraia , Emnir., Th. Dc Filippi , Ktopp. 
and other Triassic species. The septa, so far as they are preserved, 


i Bee. Ged. Surv. Ini., XLVIT, pp. 253-268, (1818). 
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seem also to show the characters of this genus. 1 The specimen 
seems to indicate a Mesozoic age for this particular limestone, though 
its stratigraphical relation to the Liu-wun beds is quite obscure. 

From about two miles below Lameng and shortly before the 
ferry across the Salween is reached, on the more southerly of the 

Triassic limestones ^ I0 " tea wMch 1 CT0B f (1 ™Uoy, 

of the Salween valley, 1 have described occurrences of laminated, light 
west of Talplngtzu. grey limestones and of platy, dark greyish- 

blue bands with impressions of bivalves, which at the time I thought 
belonged to some Carboniferous horizon 2 . These lamellibranehs 
have unfortunately proved to be indeterminable, but Dr. Cowper 
Heed considers that the concentric, ridges and striae of some of 
them indicate shells which might belong to Carbonicola, Edmondia 
or AUorisma 3 . He also draws attention to certain resemblances 
between these specimens and the Upper Permian lamellibranehs 
from Fukien figured^ by Grabati as Carbonicola and Anthracomga 4 . 

An imperfectly preserved coral from the grey limestone has 
been determined by Dr. Cowper Heed as Thecosmilia aff. weberi, 
Vin. de Kegny, a form from the Trias of Timor. It is also allied 
to Thecosmilia clathrata, Eramr 5 . These limestones thus belong to 
some undetermined horizon of the Trias. 

It must be more than coincidence that limestones with Triassic 
corals have been found in both sections of the Salween valley which 
were traversed, in one ease to the. west and in the other to the 
east of the brachiopod-bearing limestones. It leads to the supposition 
that some at least of the contemporaneous igneous rocks amongst 
which they occur are of the same age, 

III.—COMPARISON WITH THE NAMYAU LIMESTONES OF THE 

SHAN STATES. 

The main area in the Northern Shan States occupied by rocks 
of the Namyau series, as mapped by T. D. La Touche, stretches 
from a point 20 miles south-south-west of Hsipaw in a north-easterly 
direction for over 50 miles to positions north of latitude 23°, 
gradually increasing in width at the same time to a maximum of 10 
miles. There are outlying patches of what was once a wider spread 

» Pal. I ml., N. 8., Vol. X, Mein. No. 1, p. 279, (1927), 

* Pec. Qedl. Sttrv. Ini., XLVII, pp. 263-254, (1916). 

» Pal. Ind., N. 8., Vol. X, Mem. No. 1, pp. 277-278, (1927). 

* Stratigraphy of China, Pt. I, p. 485, (1925). 

« Pal. Ind., N. S., Vol. X, Mem. No. 1, p. 251, (1927). 
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covering, further east, especially near Lasliio. Except in the south, 
the inner or western boundary of the main area follows the general 
trend of the margin of the pre-Palaeozoie rocks remarkably closely, 
though the Namyau series is separated from them by a narrow 
strip of Plateau Limestone followed in its turn by the zone of the 
Silurian and Ordovician beds. Between the southern termination 
of the Namyau band and the older Palaeozoic zone lies a patch of 
the Napeng beds, containing the type-localities of these, the only 
other fossiliferous Mesozoic rocks of the Northern Shan States. 

Beyond latitude 23°, the extension of the Namyau Series was 
surveyed by myself for a brief period in 101(5, by G. V. Hobson 
in 1929 and more systematically by Dr. M. R. Sahni between 1930 
and 1933, resulting in the mapping of the main area for another 
65 miles to the north-east. I am indebted to Dr. A. M. Heron, 
Director of the Geological Survey of India, for a copy of the new 
geological map, as far as it has been completed north of latilndc. 23°, 
and from it and the earlier one, 1 have prepared the small scale sketch 
map reproduced as Plate 26. It again emphasizes the general 
parallelism between the trends of the pre-Palaeozoic rocks and the 
Namyau scries, though with an unusual overlap of the latter on 
to the former in one position; the existence of a long new strip 
of Napeng beds, in its normal position between the Namyau series 
and the older Palaeozoic zone and, finally, the splitting of the main 
Namyau band by an inlier of ancient Ohaung Magyi rocks at the 
eastern margin of the mapped area. In the neighbourhood of 
Nam Tu, where the boundary of the pre-Palaeozoic rocka dSSUilltS 
for a short distance an unusual direction of a little to the west 
of north, the inner limiting line of the Namyau series follows the 
same course, only to swing round to the north-east again, copying 
the outer margin of the ancient rocks of the Khodaung Hill Tracts 
and of the Shweli valley about Namkham. Across the Chinese 
frontier in Yunnan, the prc-Palat ozoic trend becomes north and 
south and the occurrence of the equivalents of some part of the 
Namyau series in the Salween valley there might well luivc been 
predicted from their known location and consistent behaviour on 
the British side of the border, had these been known at a earlier 
date. 

The Brachiopod beds of Liu-wun correspond only to one or 
more of the thin but persistent limestone bands found towards 
the base of the Namyau series; at any rate north of latitude 23°, which. 
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apart from their faunas, are of little significance in the great maBS 
of red sandstones and slialeR, with beds of grey and speckled sand¬ 
stones and layers of yellow clay, totalling, according to T. D. La 
Touche, many thousands of feet in thickness 1 . Other features bear¬ 
ing on our comparison may be briefly mentioned. Discontinuous 
bands of coarse conglomerate sometimes occur at the bottom of 
llie series, but in the only instance known to La Touche where 
the Nam van series is associated with the underlying Napeng beds, 
the section is so obscure that their exact relations could not be 
ascertained 2 . Finally, La Touche believes that the limestones of 
the Namyau scries have been profoundly disturbed, for they gene¬ 
rally dip at high angles and are often vertical 3 . 

About a thousand specimens of brachiopods collected from the 

Namyau limestones by T. H. D. La Touche, F. N. Dntta and G. E. 

Pilgrim, were examined and described by the late 8. S. Buckman, 

who found that they consisted entirely of members of the two 

great families the Rhynchonellidoi and the Tere- 

Age of the Namyau bratulida;. He separated the former into two 
brachiopods. » • z z* - , 

new genera :—- Burmirnynckia , with forty new 

species and Sphenorhynchia (?), with two new species, while all 
the latter were placed in one new genus: — Holcothyris , with twenty- 
two new species. In this considerable collection of bracliiopoda, 
Buckman concluded that there seemed to be no identity with any 
known forms and the evidence for the correlation of the Namyau 
limestones with European or other strata proved particularly scanty 4 . 
In the complete absence of specific identity and with very little 
generic identity between the Namyau brachiopods and those from 
other localities, Buckman was compelled to consider general resem¬ 
blances in bis attempted correlation with European strata, but to 
what extent these are to be regarded as infallible guides is merely 
a matter of opinion. In the case of the terebratulids, he found 
a remarkable resemblance to a new series of Bathian forms, 
AvonotkyHs; but this was further described as only a general resem¬ 
blance, not identity, and the species could not be regarded even as 
congeneric. As to the rhynchonellids, he noted a general resem¬ 
blance to the European species of the Bathian, say from Great 
Oolite to Oornbrash, but generic resemblance only existed in a 

1 Mem. (ittil. Hun. Ind., XXXIX, Pt. 2, p. 304, (1913). 

4 Ibid., p. 286. 

8 Xbid»p p t 304 

*Pul. ’ Ind., N.’ a, Vol. in, Hem. No. 2, p. 2*0, (1017)., 
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few eases to certain rhynchonellids of the Groat Oolite (Bathian) 
of England and France, more or less related to B. hopkinsi, David¬ 
son, but mainly new species. Buckinan ends his argument by 
direct comparison as follows:— 


‘ Thu geological position, therefore, which is indicated l>y the genorie affi¬ 
nities of the rhynchonellids is fairly confirmatory of that suggested by a more 
general likeness of the Terubratnlids; it points to Bathian near about the Brad¬ 
ford Clay. In such caso some correspondence with the Brachiopod fauna from 
the Putchum Beds of (hitch might be expected ; but that can hardly be claimed : 
there is loss than with the Bathian of Europe. There are no species of livi - 
mirhynchw, nor of Holcothyris in the Putchum Bods as illustrated in Dr. Kit chin’s 
memoir; but there are species of Burmirhynchia in the Bathian of Europe.’ 


He then proceeds to arrive at the same result by indirect methods 
of morphogenetic, comparison, involving many suppositions, which 

though they may not be impossible, admittedly make too strong 
a demand on probability and as such need not lie considered here 1 . 

An important contribution to the study of the Namyau lime¬ 

stones and their relations with the Liu-wun brachiopod beds, was 

Dr Cowper Reed’s mat ^ c ^y ^ r * Cowper Reed, who visited the 
investigations in the Northern Shan States in 1927 2 . At the Ta-ti 
Northern Shan States, locality in Hsipaw State, already known from 

La Touche’s work and Buekman s descriptions of its brachiopods, 
he found shelly limestones, crowded in places with small crushed 
shells of species of Exogyra and Ostrea, amongst which brachiopods 
also occur. At a new locality, near mile-post lb-4 on the road 
from Lashio to Nam Tu, the limestone bands, dipping east at about 
45°, are full of the same assemblage of brachiopods and small 
broken oysters. The following lists tabulate the species which 

have been recognised, while those which also occur at Liu-wun are 
marked —. 


Locality 1. —Ta-ti, Hsipaw State. 


— TerebratuUx ( Holcothyris ) pinguis , Buckm. 

„ ( „ ) subovalis , Buckm. 

„ ( „ ) rostrata, Buckm. 

= Exogyra eminent, Reed. 

„ cf. multiformis , Koch and Dunk. 

„ cf. mombdiardensis, (Jontej. 

~ Pecten ( Syncydonema ) luchiangeims, Reed. 

= „ ( Camptonectes ) lens, Sow. 

1 Pal. Ind., N. S., Vol. Ill, Mem. No. 2, pp. 216-219, (1917). 
* Nee. CM. Sura. Ini., LXV, pp. 186-187, (1981). 
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With these arc found in addition the following six of Buckman’s 
forty species of Rhynchonclla ( Burmirhynchia )— shanensis, inequalis, 
naotyauensis, Icnglaumgcnsis, ovalix and globidns. 

Locality 2. Near Mile 18-4, Lashio-Nain Tu Hoad. 

Tc.rcbralula (Hokothyris) angusta, Buekm. 

„ ( ,, ) delta, Buekm. 

,, ( ,, ) exjxinsa, Buckm. 

- - } pinguis, Buckm. 

— ,, ( „ ) subovalis, Buckm. 

--= Ewgyra bruntrutana, Thurm. 

multiformis, Koch and Dunk. 

,, of. virgula, Sow. 

Aleclryonia rastellaris, Miinst. (= yregarvi , Sow.). 

Lima sp. 

Cerithium sp. 

With these also Wecur the following amongst Buckman’s species 
of Rhynchonella (Burmirhynchia ): -asialica, dattai, globulus , irre¬ 
gularis. nammamsis, namluemis, orierUalis, pilgrimi, pinguis, pyri- 
for mis, seengensis and subtrigomdis. 

In lithological and paleontological characters as well as in 
facies these shelly limestones arc; closely similar if not identical 
with those of Liu-wim. Dr. Cowper lieed writes that— 

‘ Several of the species two identical and others closely allied, and we may 
with considerable assurance correlate the beds in these three localities and regard 
them as belonging to the same stratigraphical horizon. There does not seem 
any sufficient reason to revise the previous conclusion that the position of these 
beds is in the Upper rather than in the Middle Jurassic, though possibly they are 
Oxfordian rather than Kimmeridgian .’ 

As Dr. Cowper Heed points out amongst the ammonites, mol- 
lnsca and brachiopods from the coastlands of Kenya, described 
by L. F. Spath and J. Weir, there are several species of the latter 
two groups that arc apparently identical with those from Burma 
and Yunnan. This is also the case with the fossils from Jubaland 
and Somaliland with which the Kenya fauna also has close affinities. 
The age of the latter is considered to be Argovian-Kiinmeridgian. 

The only other information available on the Namyau series 
and related Mesozoic beds in the Northern Shan States, consists 
of the all too brief notices which have appeared from time to time 
in the annual reports of the Directors of the Geological Survey 
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of India, as the mapping of the north-eastern corner of the region, 
north of latitude 23°, has proceeded, 

Mr. O. V. Hobson found in the south-eastern portion of Sheet 
93 E/7 and in the north-western part of its neighbour on the east 
Mr. 0. V. Hobson’s ^/H)* that the Plateau Limestone is for 
Passage beds of possible the most part covered with younger sediments 
Norton age. which he regarded as mainly of Khaetic age, 

though on what evidence is not stated in the only short summary 
of his work which has been published. As the covering of the 
limestone hereabouts is more complete than appears to be the 
ease further south, he suggested that the marine transgression 
responsible for its formation came from the north-east, that is 
from Yunnan. Of unusual interest is the occurrence of a series 
of unfossiliferous dark grey, thin-bedded limestones with inter¬ 
calated sandstones, passing up into carbonaceous sandstones, be¬ 
tween the v Plateau Limestone and the Khaetic beds, which 
Mr. Hobson tentatively termed “ Passage beds ” of possible. Norian 
age. Argillaceous limestone containing typical Nainyau brachio- 
pods was found at one locality only 1 . 


Continuing Mr. Hobson’s work to the north-east on to Sheet 93 
E/ll. l)r. M. R. Salmi found a series of very fossiliferous, yellow or 


Dr. M. R. Salmi’s 
surveys. 


purple clays, grey shales, dark blue compact 
limestones and grey argillaceous limestones, 
near the. Slum village of Na Kong. He is of 


the opinion that while tin* fauna of these beds indicates affinities 
with that of the Napeng beds through such forms as Paheoneilo 


nanimensis, Dentil ucina mona, 


Protnathilda cxilis and Peeten ( Aequi- 


peeten) bayzandi. which were all new species originally described by 
Miss M. Healey, it is, on the whole, distinct from it. The total 
absence of the Burmesiidae and of the Khaetic zone fossil Plena 


( Amcula) contarta , Portlock, is very significant and, it is added, 
the majority of the forms found at Na Keng belong to species that 
have not so far been described. Amongst the lamellibranchs there 


is said to be a new species belonging to each of the following genera— 
Peeten , Modiola, Cardium and Protoeardium, while a single speci¬ 
men of Posidonamya was also collected. The last-named genus is 
new to the Napeng beds. Of 8 the gastropods a new species of 


1 Bee. Geol. Surv. Ind., LXIII, p. 92, (1930). 
* Aft., LXV, p. 87, (1931). 
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Pkurotomaria occurs very profusely in a dark grey argillaceous 
limestone. 

Outliers of the Namyau series were found in a number of local¬ 
ities, consisting of the usual purple sandstones, clays, speckled 
sandstones and interstratified beds of grey argillaceous limestone, 
the whole being folded in an approximately north-east and south¬ 
west direction. From the limestones, which have yielded a rich 
brachiopod and molluscan fauna., the following species were deter¬ 
mined : 

Caerithyris ovalis, Buckm. 

., sp. nov. 

Burntirhynchia depressa, Buckm. 

—- * „ irregularis, Buckm. 

„ transversalis, Buckm. 

„ regularis , Buckm. 

—- „ pinguis, Buckm. 

— Syncyclmtettm luchiangeims. Heed, 
together with new species of Pectm, Modiola and Patella. 

The rhynebonellida marked—occur in Or. Cowper Heed’s collec¬ 
tion from “mile-post ID-4”, on the Lashio-Nam Tu road, while 
the. lamellibranch, Syncyclonema luchiangensis , Reed, has been found 
at Liu-wun. Although attention is not drawn to it in the Annual 
Report in question, l)r. Sahui’s determination of Cererithyris ovalis, 
Buckm., is of great interest, as the genus as not been found in the 
Namyau series before, and this particular species was created by 
Buckman for a fossil from the English Cornbrash. Thus, this is 
the first and as yet single instance of definite specific identity be¬ 
tween a brachiopod of the Namyau limestones and a European 
form. The rhynchonellids collected at Loi Lem, a locality which 
yielded no terebratulids, indicate*, in Dr. Salmi’s view, an age near 
the Brudfordian, but the terebratulids from Hsai Hkao seem to 
point to the Cornbrash and it is suggested that separate horizons 
may be represented at the two places 1 . 

In the years 1931 to J933, Dr. Sahni continued his mapping 
across Sheets 93 E/10, 11, 13, 14 and 15, up to longitude 98°, and 
proved the continuity of the main band of the Namyau .rocks 
striking to the north-east the whole way; brief outlines of his 
progress have been published in the General Reports. He refers 


* Ibid., pp. 87, 88. 
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to the Narnyau rocks in these regions as fine to coarse-grained 
purple sandstones with occasional beds of grey shale and inter- 
«tratified bands of argillaceous limestone. Thus their dominant 
lithological characters further south still persist. Dips are generally 
high. With tlio exception of a few indeterminable fragments of 
lamcllibranchs, the sandstones arc unfossiliferous. A few fossils 
occasionally occur in the shales, but the limestones are nearly 
always fossil-bearing and have yielded a prolific fauna. Amongst 
others the genera Ilolcothyris , B-urmirhyncMa, Alec tryonia, Cardium, 
Protocardium, etc., are mentioned. .Amongst many new localities 
those of Kongnim (23° 45' : 97° 55' 30") and Kawng-bka (23° 50' 
30" : 97° 59'), are outstanding in the variety of their lamellibraneh 
remains. At Kawng-hka they exist alone: at Kongnim they are 

associated with the bradiiopods Burmirhyndiia and Holcdhyris. The 
lamcllibranchs belong to the genera Lain, Nucula, Mylilns, Cras- 
satcllites, Astarte, Thracia, Pcclen , Ostrea and Lima. The Bracliiopoda 
so far identified include the following 

X Burmirhynchia mmtnensis, Buckm. 

X » irregularis , Buckm. 

,, se.ndis, Buckm. 

— „ shanensis , Buckm. 

„ h palate ns is, Buckm. 

= ,, namyauensis, Buckm. 

„ depressa, Buckm. 

|| J — Ilolcothyris pinyuis, Buckm. 

+ „ expansa, Buckm. 

„ angulata, Buckm. 


Of this list, one species marked jj , occurs at Liu-wun, three 
marked — at Dr. Cowper Heed’s Ta-ti locality and four marked J 
at his “ mile-post 18-4 ”, Lashio-Nam Tu toad 1 . 

The probable existence of older Triassic limestones in associa¬ 
tion with the two known occurrences of the Liu-wun brachiopod 

_.. . . beds in Yunnan lias a parallel in the Northern 

The ammonite beds _ , l . „ ... .. 

of Na Hkyam, North Shan States, where a series of argillaceous hme- 

Shan States. stones and shales containing a rich fauna of 

ammonites and gastropods was discovered by Dr. Sahni at Na 
Hkyam (97° 45' : 23° 17') in 1931. 2 They arc stated to be inter- 


1 /fee. Oeol. Surv. Ini., LXVI, p. 97, (1932); op. cit., LXVil, p. 40, (1933); op. cu 
LXVI11, pp. 21, 58, (1934). 

* Op. at., LXVI, pp. 97, 98, (1932). 
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stratified amongst dolomites but as the nearest exposures of the 
Namyau rocks lie only about half a mile away, I prefer to associate 
them provisionally rather with the Mesozoic rocks than with the 
Plateau Limestone, in the usually accepted meaning of the term. 
According to Dr. Salmi's preliminary determinations the ammonites 
include Xenmpis carbomria, Waagen, Nannites cf. hindostanus, 
Diener, and herberti Diener, Nannites, sp., but the commonest form 
belongs to a new genus of the HungaritidfP. Amongst the gas¬ 
tropods the dominant genera are Pleurotomaria and Naticopsis (four 
species), while others arc referred to Murchisonia, Neritomopsis, 
Trochus, and Platyceras... A single species of HolopeUa is said to 
be very similar to Ilolopella trimorpha , Waagen. Numerous lamelli- 
branchs were also collected, including forms of Schizodm, Peeten 
and Aviculopecten , of which the first named is the commonest. 

Xenaspis carbonaria is an important leading fossil of Permian 
age in the Productu.T Limestone of the Salt Range, in the Ruling 
shales of Spiti, in the exotic block of Chitiehun No. 1, and in the 
highest horizon of the Zewan beds of Kashmir 1 . Nannites is a 
Triassie genus exclusively and the species N. hindostanus is known 
to persist through all the stages of the Himalayan Lower Trias, 
while A\ herberti occurs in the Otoeeras beds of Spiti, of Lower 
Triassie age and correlated by Diener with the unfossiliferous clays 
and shales lying between the Upper Productus limestone and the 
Lower Ceratite limestone of the Salt Range. 2 HolopeUa trimorpha 
is an Upper Productus limestone fossil. 3 Until the collections 
are systematically described it is impossible to fix either their age 
or relationship, though it appears that they may belong to either 
the uppermost Permian or the lowermost Trias. Some 20 miles 
further west lie Mr. Hobson's pre-Napeng passage beds, so that 
in this region there is available for future study the most complete 
sequence of Shan Mesozoic formations yet discovered. Contacts of 
the Napeng beds and the Namyau series have also been mapped 
hereabouts and if the stratigrapliical bearings between these two 
groups on the one hand, and between the Na Hkyam beds and the 
Namyau series on the other, have not been clearly determined by 
recent field work, it is an area where more detailed investigation 


* Pal. Ind., N. S., Vol. V, Mem. No. 2, p. 110, (1916). 

* Op. cit., Vol. VI, Mem. No. 1, pp. 142, 179, (1909). 

* Op. cit., Ser. XIII, Vol. I, Pt. 2, p. 94, (1880). 
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should soon lead to results which would settle the contentious ques¬ 
tions of the proper correlation of these rocks. 

- IV.- COMPARISONS WITH INDO-CHINA. 

The Mesozoic rocks of Yunnan and of the Federated Shan States 
are found again in the adjoining regions of Indo-China, to the south 
and south-east respectively, and 1 shall try to summarize here as 
concisely as possible the reports of tlie official French geologists 
on the various formations which may be the equivalents of the 
Liu-wnn beds; themselves, as we have seen already, to be corre¬ 
lated with at least part of the limestones of the Namyau series of 
the Northern Shan States, 

In 1896, three years before Messrs. T. H. I"), La Touche anil P. N. 
Dutta commenced the survey of the Northern States, H. Counillon 
m., . .. ... drew attention to the occurrence of limestones 

stones of Luang Pra* with a rich fauna of braemopods, near Luang 
b<ln K* Prabang, on the Mekong and in the Laos. It 

is unnecessary to trace the various descriptions of these rocks and 
their fossils through the lengthy literature which lias grown around 
them and to which many of the distinguished geologists of the 
Service tjevlogitpuc dc JJ1 vdo-Chvne have contributed, including, be¬ 
sides H. Counillon, G. Monod, H. Mansuy, Capt. Zeil, C. Jacob, 
Commandant Dussault, Capt. Patte and J. Fromaget. It must 
suffice to state that the limestones occur in the central part of the 
Quan Houug syncline, the flanks of which are. formed of red sand¬ 
stones underlying red clay shales and conglomerates, a group of 
rocks which is known as the “ Gres et Argiles rouges du Haul 
Laos.” The limestones themselves are very laminated and full of 
earthy matter. Up to the time of their examination by Messrs. 

Jacob and Dussault ill 1920, they were believed to be of Liassic 

age on the strength of the occurrence of the following fossils in 
them, the determinations of which were made by H. Mansuy. 1 

Petvtacrinus sp. 

Spiriferina acuta, Mansuy. 

Hustedia orientalis, Mansuy. 

Rhynchonella pscudopleurodon , Mansuy. 

Rhynchonella malm, Mansuy. 

Terebratula brevirostris, Mansuy. 


1 Bull- Serv- G&ol . Induchine, YoJ. XIII, Kasc. IV, pp. 6, 7, 52-o4, (1924). 

f2 
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Jacob and Dussault, however, found a single small ammonite in 
them which Capt. Patte determined as Discophyllites lavbei, Gemm., 
& form which occurs in the Upper Trias of Sicily. It then seemed 
that the Brachiopod limestones of Luang Prabang would have* to 
be removed from the Lias into the Upper Trias and this opinion 
was abundantly coulirmed by M. J. Fromaget’s work. He visited 
the locality at the end of 1928, and in addition to further specimens 
of DiscophyUifes, collected others belonging to the genera Tibetites 
and Arcedes as well as a Nautilus allied to Clydonautilus griesbacki, 
Mojs., one of the /.one fossils of the lower part of the Himalayan 
Norian. 1 Tibetites and its subgcuera occur in the same stage while 
Arcestes is found both in the Carnian and Norian of the Himalayas 
as well as the Anthracolithic of the Salt Kange. 

On palaeontological grounds then the Norian age of these Luang 
Prabang limestones must be regarded as reasonable and Fromaget 
attributes no importance to the braehiopods which make up the 
bulk of the fauna, Th spite of the fact that certain rhynchonellids 
are admitted to be identical, or to present very close affinities with 
examples from the Namyau and Liu-wun limestones (see page 202). 
On the other hand Spiriferina acuta , Mansuy, is comparable with 
S. shalshalensis, Bittn., of the Himalayan Carnian and Terebratula 
brevirodris, Mansuy, greatly resembles T. pyriformis, Suess, of the 
Binotic schists of Kcesscn in the Carpathians. 

b The stratigraphieal evidence leads to the same conclusion. ’ The 
brachiopod-bearing limestones arc now recognised as the terminal 
member of a great marine Triassic series, found along the whole 
length of the valley of the Nam Ou from the vicinity of Phong 
Saly and which finally disappears to the south-west of Luang 
Prabang by stretching and flattening under overthrust masses of 
the Anihracolitliic, but which laterally, in other directions, passes 
into clays and sandstones of a sub-eontincntal character. The 
limestones and the underlying beds in conformity with them are 
folded; above them, separated by a pronounced discordance, are 
practically horizontal red beds of the usual type forming part of 
the wide-spread, post-Triassic covering and generally referred to as 
* Gres superieurs ’ or ‘ Gres continentaux \ 

In view of the close geographical association of the Namyau 
series and the Napeng beds in the Northern Shan States, it 


» Pol. lnd., Her. XV, Vol. IV, Pt, 1, p. 130, (1890). 
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is essential to mention here that near Con Tagne, a locality which 

lies much nearer the Southern Shan States thw 
Con^Tagne?" 8 bedS °* Buang Prabang, and is probably not more than 

60 miles in a straight line from the nearest 
point on the Bunna-Indo-China frontier* Messrs. Jacob and Dussault 

found a series of clay shales, resting on limestones of Palaeozoic 

appearance and containing a typical Napeng fauna. Of thirteen 
species identified by Copt. Patte from their collection, eight are 
typical Napeng forms, three are closely allied and two are new. 
Such typical Napeng fossils as Myoph&ria naycngtnsis, Healey, and 
Pecten (Syncycloncma) quoliilimms, Healey, are very common, while 
Burmcsia lirata , Healov, and an Avicula related to the. zone fossil, 
A. cow I or ta, Portlock, also occur. These strata are met with in a 
shaley series forming part of an anticlinal assemblage in the 

middle of a great spread of typical Red beds. From the stand¬ 
point of official Indian geology they are indubitably of lthaetic 

age but they arc now classified as Upper Trias in judo-Chiua. 1 

At the Signal Station of Phong Saly, the chief town of the 
Military Territory of the Upper Laos, a series of shales and 
sandy shales with abundant plant remains occurs below red 

shales aiul sandstones 2 . From the determinations of Mile. 

Colani the shales are believed to correspond 

Phong Sa^y flnt bt<,S #f t° the lower of the two well-known groups 

into which the Hongay flora of Tongking has 
been divided, that is to say, to the base of the Rhaotie, Now, 

although the plant remains which occur with the coal seams of 
Kalaw in the Southern Shan States are of Upper Lias to Lower 
Oolite in age, according to Dr. C. S. Fox, quoting Dr. 0. de P. 
Cotter. 3 I hold the personal opinion that they will eventually prove 
to be more comparable with the Hongay flora, as indeed Dr. Cotter 
himself once thought possible. 4 Dr. B. Salmi’s investigations of 
the six specimens of conifers from the, Kalaw collection show that 
each of them may equally well be of Rhatic as of Jurassic age 
and the numerous ferns and cvcads still remain to be re-examined. 5 


1 Butt. Sero . Qtol. Indochina, Vol. XIII, Fane. IV, p. 43, (1024): Mem. Serv. 
G&ol. Indochina, , Vol. IX, Fasc. 1, (1922). 

* Bull. Scrv. Qiol. Indochine, Vol. Xtll, Fasc. IV, p. 38, (1924). 

8 Mem. Geol. Surv. Ini., LVI1I, p. 196, (1931). 

4 liec. Geol. Surv. Ind., LV, p. 34, (1923) j * The Mineral Deposits of Burma p. 6,' 
(1924). 

* Pal. Ind., N. S., Vol. XI, pp. 99-101, (1931). 
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In explanation of this digression I wish to emphasize that the 
cpai-bearing series of Hongay and other places in Eastern Tong- 
king, the plant beds of Phong Saly, the Con Tagne beds with the 
Napeng fauna, and many other occurrences of the same kind in 
Indo-China, have been removed from the Rhaetic to the Norian, a 
position which in the opinion of M. Fromagct and other French 
geologists they share with the Napeng beds proper of the Shan 
States, the Namyau series and the brachiopod limestones of 
Yunnan. I reserve my views on the wider implications of these 
suggestions for a later paper dealing with the Trias of Yunnan, 
being concerned now only with the problem of the Liu-wun beds, 
the Namyau series and their more apparent equivalents. We may 
now consider the analogous braehiopod-bearing limestones of Pac 
Ma, Ban 0 and Hoang Mai. 

Discovered by Commandant L. Dussault in 1920, the brachio¬ 
pod limestones of Ban 0 and other places stretch from Ban 0 

, . itfcelf, some six miles north of Sanuieua, the 

The brachiopod nine- . .. 

stone of Kan 0, etc., capital ol the province ot the same name m 

Province, the Laos, in a series of discontinuous out¬ 
crops for about 30 miles across tributary valleys 
of the Song Ma river. No higher beds are known in the region 
and the available information about their underlying strata is not 
very precise. In places they appear to rest on a series of sand¬ 
stones and shales with beds of crushed rhyolite, hut at others red 
sandstones and shales intervene. Their lower members are dark, 
calcareous shales and white, siliceous limestones followed upwards 
by purple and sometimes breeciated limestone. These beds, which 
are unfossiliferous, reach G40 feet in thickness and are overlain 
by 190 feet of hard, light grey, often oolitic and fossiiiferous lime¬ 
stone, the Terebratula limestone proper. (Caleaires a Terebratules 
do Ban O). 

For various reasons Commandant Dussault believes that the 
contact of these limestones with the underlying ro'ks in the ex¬ 
posures which he examined is not a normal one, but must be 
regarded as possessing a tectonic character and it is shown as such 
in his sections. At different localities these lower beds have 
yielded Yirglorian ammonites and Middle Triassie fossils, elsewhere 
again, shales with the Carnian ammonite Margarites samnemensis , 
Mansuy, apparently occur. 1 

1 2 iuU. Serv. Glol. Indochine, Vol. IX, Faec. IT, pp. 54-56, (1920). 



Part 2.] 


Coogin Brown : Brachiopod Beds. 




The following fossils, determined by H. Mansny and considered 
by him to show Callovian affinities, have been obtained at Ban 
O 

Holcothyris laosensis, Mansuy. 

Aula cot hyris dmsaulti, Mansuy. 

Zeilleria pentagona, Mansuy. 

Zeilleria intermedia, Mansuy. 

Pecten (?) banoensis , Mansuy. 

Pecten sp. 

Lima sp. 

Neritopsidee undetermined. 

To this list J. Froinaget adds Spiriferina cf. lipoldi, Bittn. and 
Aulacothyris injlata, Mansuy. The reasons for his proposal to 
remove these limestones from the Callovian (middle Jurassic) to 
the Noriltn (Uppermost Trias) will be better appreciated after 
the Hoang Mai occurrence has been described below. From the 
palaeontological point of view, however, it is pointed out that 
Spiriferina cf. lipoldi occurs in the Carnian of the Alps while 
Aulacothyris injlata. presents remarkable affinities with A. sandlin- 
gensis, Bittn. of the Alpine Norian. A revision of the earlier fauna 
confirmed his view that the horizon is best attributed to the top 
of the Trias, for to him Zeilleria intermedia, Mansuy, appears identi¬ 
cal with Terebraiula jmepunctala, Bittn., of the Dachstein (Norian); 
Zeilleria pentagona, Mansny, seems inseparable from Tervbratula hun- 
garica, Bittn., from the Derno Beds (Upper Norian) while Holco - 
thyris laosensis, Mansuy is stated to be only a variety of Aulaco- 
thjris joharensis, Bittn. 1 This species was described by Bittner 
from the well-known Bambanag section in the Girt hi valley 
of the. Kumaon Himalaya, where it occurs with Spirifervm 
griesbacki, Dien., of the Norian. 2 It remains to add that Dr. Cowper 
Reed found some resemblance between Zeilleria intermedia, Mansuy, 
and Terebraiula cf. perovalis, Sow., from the Liu-wim Beds, and 
states further, that his new r species Terebraiula ( llolcothyris ) ancile 
from the same Yunnanese locality, is somewhat like Holcothyris 
laosensis, Mansuy. 

In 1921, Commandant Dussault, working in Western Tongking, 
between the Red river and the Laos frontier, described a series of 

» Op. cit Vol. XVIII, Fasc. V, p. 23, (1929). 

i J > al. Ini., Ser. XV, Vol. Ill, Pfc. 2, pp. 57, 73, (1899). 
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rod, sandy conglomerates with .a calcareous cement, red limestones 

ami calcareous shales. The narrow band’ of 
The brachiopod lime- . , , . , ,1 

atones of Pac Ma, etc., these rod conglomerates is known as the 

Black River Valley, ‘ Terrain Rouge and has been found at 

Western Tonklng. various places in the. Black river valley, to the 

north of Pac Ma but particularly to the south-east, indeed, in that 

direction the same conglomerates extend into the Sanmeua Province 

of the Laos, so that their groups of interrupted exposures stretch 

for at least 150 miles. 1 


i 

On the left bank of the Black river, one kilometre below Pac Ma, 
chocolate coloured sandstones alternate with marly beds of the 
same tint containing bands of limestone pebbles and passing up¬ 
wards into the red conglomerate. This group is about 800 or 
900 feet thick, Above it are 150 feet of calcareous shale, passing 
into red limestone about 300 feet thick aud followed in its turn 
by approximately 10^ feet of calcareous shale again. This red 
limestone is the ‘ Caleaire Rouge a Terobratules de Pac Ma ’. 
The locality is also described as Ba Ma by some French writers. 
On the right bank of the river rises a high cliff of Paleozoic lime¬ 
stone. In other sections the “ Terrain Rouge ” rests discordantly 
on a sandy and shalcy series with interbedded rhyolites and por¬ 
phyries, presumably of Triassic ago, but the relations between it 
a,nd these rocks is not clear. The following fossils occur at Pac 
Ma and have led to the attribution of a Callovian age to at least 
that part of the 1 Terrain Rouge ’ in which they occur 3 :— 


Auclacothyris injlata, Mansuy. 
Spiriferina lipoldi , Bittn. 
Terebratula bamaensis , Mansuy. 
Tcrebratula complanctla , Mansuy. 
Rhynchonella cuneiformis, Mansuy. 


The two which head the list occur also at Ban O in Samneua 
and Fromaget’s remarks regarding them, given in the preceding 
paragraph, apply with equal force in the present case. In addi¬ 
tion wc have here his further opinion that Terebratula bamaensis, 
Mansuy, is probably only a mutation of Terebratula himalayana, 
Bittn. and that Terebratula complanata, Mansuy, is merely a variety 


1 The term * Terrain Rouge * is also used for various other formations of 1 Red 
Bads * types in Indo-China, with which these particular rocks should not be confused. 
1 Bull. Serv.Oiol. Indoohine, Vol. X, Fasc. II, pp. 35-37, 68-67, (1921). # 
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of T. bamstensis. 1 Tcrebratula ( Didmnia) himalayana , Bittn., is a 
common species in llic lower subdivision of the Himalayan Mus- 
chelkalk of Spiti, Painkhamla and dollar. 55 Rhynchotwlla alf. cunei - 
formis, Mansuy, is, according to i)r. Oowpcr Reed, represented in 
my own collection from Liu-wun. 

While the discovery of Upper Triasaic ammonites in the brachio¬ 
pod limestones of Luang Prahang showed that they could no 


The Brachiopod Lime¬ 
stones of Hoang Mai, 
Northern Annam. 


longer remain in the Jurassic system, the 
additional data a Horded by the Hoang Mai 
sections completed the stratigraphical evidence 


and confirmed the revised view that the Norian is their correct 


position in the geological scale. Near kilometre 239 of the Ilanoi- 
Virih railway, exposures examined by M. J. Fromaget in 1927 3 
displayed a fairly thick series of sandy shales identical with those 
containing Myophona goldfussi, V. Alberti elsewhere in the same 
region and correlated with t he Upper Ladinian. (M. goldfussi 
is a characteristic fossil of the dolomite-limit at the top of the 
German Lettenkohle, regarded by most German authorities as 
Keuper but by others as MusehclkalkJ) These sandy shales pass 
upwards into more or less shaley sandstone containing small ferru¬ 
ginous pebbles, which are followed in their turn by fairly thick 
masses of grey or red limestones with rounded lumps and layers of 
quartz of various colours. Throughout their whole thickness these 
limestones contain the remains of terebratulids, the commonest of 
which is identical with Aulacothyris injlata, Mansuy. Other forms 
include Aulacothyris sandlingensis, Bittn. and A. yatneia , Bittn. 
of the Daclistcinkalk. All these sediments are pierced by partially 
brecciatcd, andesitic intrusions; they are folded, and support, 
without any doubt, in spite of a local topographical gap, the 
almost horizontal sandstones and shales of the Rbaetic. 


In this same region, known as the Triassic * Gulf ’ or * Strait 
of Nghe An ’ and to the elucidation of which MM. Lantenois, 
Deprat, Jacob and Dnssault have contributed, in addition to M. 
Fromaget, the shales with Myophoria goldfussi are underlaid, in 
conformable succession, by further slialy horizons witn Hoemesia. 
Below these again, the Middle Trias is well developed, comprising 
at its base limestones with Metdzelia mentzeli, then a thin series of 


* Op. cit., Vol. XVIII, Faea. V, p. 23, (1929). 

* Pal. Ind., Ser. XV, Vol. V, Mem. No. 2,p. 131, (1907). 

* Butt. Serv. (Mol. Indochine, Vol, XVI, Faso. 2, pp. 174, 181, (1927). 

* Trait6 do Goologie, Paris, p. 865, (1921). 
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shales with a rich fauna of ammonites attributed to the Middle 
Virglorian, of which Xenodiscus middletnissii, Diener, is very charac¬ 
teristic, and finally limestones and shales with various species of 
Ceratites. The base of the Trias is formed by conglomerates which 
uneonformably overlie the older rocks. These details are added 
here to show that the Terebratula limestones of Hoang Mai lie 
at the top of a conformable, sequence of marine strata, comprising 
most of the Triassic system. The marine deposits are confined to 
relatively narrow bands am! pass laterally into red beds, sandstones, 
shales and marls of detrital or lagoonary origin which on both sides 
of the central chain of Annam and in many other portions of Indo¬ 
china, are, with the basal conglomerates, the only representatives 
of the system, conditions which I hope to show on some future 
occasion, are prevalent also in Central Yunnan. 

A study of the further progress made in the exploration and 
classification of the Mesozoic rocks of Indo-China up to the end of 

Recent French Inves- 193B ; rovoals m,thill « likcl y Icad to modi - 
ligations confirm the fieations in the revisions which have been 

Ldoptod In ‘indo'Chlna! m “ de ' 0n thc contrary. now evidence lias 

been forthcoming which confirms the earlier 
decision to regard the true position of the formations in question as 
uppermost Trias. At the same time it does not simplify the diffi¬ 
culty of correlating them with the Shan and Yummncse groups as 
represented by the Napeng beds, the Namyau scries and the Liu- 
wun limestones, though it does reinforce the case of the French 
writers for a thorough revision of their faunas. 

A paper of M. Fromagct’s published in 1935 contains his matured 
reflections on the stratigraphy and structural geology of Indo- 
Cliina 1 and 1 must limit myself here to a suitable selection of the 
numerous observations which have since appeared up to the end of 
that year. 

Perhaps the most important corroboration comes from the 
southern part of the Military Territory of Lai Chau in Northern 

The mixed fauna and Tongkiug, where the depressed zone of the 
flora of the Samneua ‘ Samneua Syncline ’, (in which the Carnian 
syncline. is of bathyal and the Norian of neritic facies), 

meets the ‘ Crystalline Arc of Song Ma 5 , itself covered by sub- 
continental Carnian and by neritic, littoral and lagoonal Norian 
deposits. To M. Fromagot, who surveyed it in 193D, the region 

1 Hull. 8oc. Oiol. France, 5th Ser., Tome IV, (1634). 
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appears as a synthesis of all that is known of these formations in 
lndo-China, as practically every facies previously discovered is 
found in close association there. To Indian geologists it is of 
ominous importance because of the coexistence in the same horizons 
of authentic Trias and even nco-Triassic forms, such as the Halo- 
bias ; of forms which they have been taught to believe are Rhaetic 
from the Napeng fauna ; of plants from the Hongay flora; and of 
still more recent types such as the brachiopods of Luang Prabang 
and Pac Ala, which the French workers provisionally correlate with 
those from the Namyau and Liu-wun limestones. 

In this syncline the Carnian, with various characteristic ammo¬ 
nites, supports a series of shales containing plant remains such as 
Podozamitc* sp. and Ptcrophyllum. cf. bavicri, and, in addition, a rich 
laniellibrnnch fauna. Of sixteen species identified from this, the 
following five arc typical Napeng forms: -Gcrvillia aff. pra- 
carsor, Prbtocanlia contus'd, Cardinal ncquum, Myophoria mipen- 
qeusis, Bnrmi.sia liratn. Other well known Himalayan, as distinct 
from Shan, fossils, include Anodontophora yrieshachi, TAma sub- 
punctata, and llalobia coninmta, all from the Upper Trias. In the 
vicinity of Sop Cop these beds bear calcareous intercalations with 
Palaoeardita burned , as well as shale ones with Pectin, laosensis 
and rhynchonellids comparable with the Luang Prabang specimens. 
The intercalations, moreover, are perhaps only lateral facies indicat¬ 
ing slightly different hath vmetrical conditions. 

The littoral and transgressive Korin n of the Song Ma Arc is 
composed of sandy and marly alternations often of a pronounced 
dctrital character, in the various members of which many Napeng 
fossils have been found. For example, from a series of nodular, 

brown, marly sandstones, situated about the middle of the group, 

the following have been identified, the Napeng forms being marked 
with an arterisk v * Myophoria ef. napinycusis, Lima aff. striata , 
Lima striatoidea* Burmesia Grata * Protocnnlia ef. contusa , * Pecten 
quolidianus, Anodontophora trapezoidal is, llalobia aff. lincata , 
* Dcnticulina mona , Tcrebralula cf. bamnemis, Ostrea sp. Here 
again there is the same association of a terebratulid from the brachio- 
pod limestones of Pac Ala with the Shan Rliaetic (?) fauna. 
Further to the north these Norian formations are replaced by a 
series of red, fossiliferous, lagoon deposits, consisting mainly of red 
sandstones, greenish conglomerates and marls with Estheria minuta. 1 

1 0. B. Ac. Sc., Tomo 201, No. 19, pp. 843-845, (4th Nov., 1935). 



198 


Records of the Geological Survey of India. [ Vol. 71> 


Attention may also be invited to the recently discovered succes¬ 
sion of littoral or very shallow sea deposits of a sandy-slialy 

character, believed to be of Norian age and 
? T Thc Nupcn " fjuua <lf characterized by a plenteous Napeng fauna, 
t"* 15 in the Tran Ninh region of the Upper Laos. 

Carditim vcquai/i and Burmcsia lirata arc common fossils here. In 
this case too, the fossiliferous rocks pass laterally into red beds. 1 

Finally, lho latest investigations in the Norian deposits of the 
Upper Laos syncline, some 50 miles to the south-south-west of 

Luang Prabang, though they have not re- 
U pper C in*.' *• i!<i ^ * V(?a ^°d further exposures of the brachiopod 

limestones themselves, have shown the exist¬ 
ence of sandy shales of a ‘ leriain rouge ’ type which are correlated 
with thc red sandstones lying above them elsewhere. Interbedded 
Avith them are thin, brown shales, covered with impressions of a 
large species of Gerinllia. Avliich presents remarkable affinities with 
(r. prcbcnrsor of tl\e Napeng beds. 2 

In his ‘Introduction to the Tectonics of the Indosinides 
a remarkably able essay on the palico-goographical evolution of 

. Indo-China and neighbouring countries from 

sedimentation in Inch*- lor Lilian to Liassic times, JVl. J. hromaget 
China ami adjacent maintains the Norian age of the deposits in 

question and their relations elsewhere, and as 
far as Indo-China is concerned there they are likely to remain. 
Ilis brochure, must be consulted for details of the various narrow 


geosynclines now mapped out, which, following the general emersion 
of south-eastern Asia in late Permian-early Triassic times, have 
opened and closed again, or otherwise modified their forms through¬ 
out the whole duration of the latter period, and of the contemporane¬ 
ous gradual development of the ares between them, culminating 
in the Norian, in the genesis of the mountain structure of to-day. 
Here will be found the most complete and logical expose ' of the 
Tndosino-liimulayan virgatiou which has yet appeared. 3 

On the general question of the Norian sedimentation, the 
accumulated evidence from Indo-China and elsewhere, leads to the 


* C. R. Ac. 8c., Tome 201, No. 14, pp. 563-564, (30th Septr., 1935). 

1 Ibid., Tome 200, No. 24, pp. 2027-2088, (12th June, 1935). 

8 Contribution a l’Jfitudo structural du sud-est dc l’Asio. I. Essai sur Involu¬ 
tion palco-gcograpbiquc dc l’lndochine ot des Contrives avoisinantos, depuis le Pormien 
jnsqu’ au Lias. (Introduction k Lo Tectonique dcs Indosinides et dcs Plissements plus 
rcccnts), pp. 1-22, (1934). 
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conclusion that the earlier bathysmal deposits of the ancient depres¬ 
sions, as for instance, the two residual branches of the Himalayan 
geosyncline, were for the most part replaced by widespread sandy- 
shaly formations, containing the numerous shells of the littoral or 
partly neritic Napcng fauna, associated with various Alpine or 
Himalayan forms as well as with peculiar local varieties. These 
deposits betoken the progressive expulsion of the sea, or, in other 
words, general gcosynclinai regression accompanied by transgres¬ 
sion on to the abraded surfaces of the surrounding continental areas, 
phenomena familiar enough to geologists who have worked in the 
Shan States. On these giounds are explained not only the dominant 
lamellibranch clement of the faunas, but. also the detrital beds, some¬ 
times accompanied by coal scams, which are the results of the 
lagoonal regime established by the continental invasion. 


A little later in the Norian, certain depressions commenced to 
sink regularly, though with some oscillations. Sedimentation con¬ 
tinued in the form of sands, shales and marls, but tins faunas are 
occasionally enriched with eephalopods, while other channels, be¬ 
coming deeper still, were titled with eukarcMis deposits containing 
brachiopods and corals or brac.hi->puds and ammonites. Sedi¬ 
ments of those types art* often accompanied or followed by red 
shales, sandstones and marls, with or without conglomerates of 
either calcareous or siliceous matrix. New lagoons on the con¬ 
tinental regions were silted up with saudy-shaly sediments and 
abundant vegetable debris, giving rise later to coal seams with the 
Glossoptcris indica flora. 

Of our region in particular M. Fromaget believes that in Norian 
times the Asiatic Archipelago was fringed exteriorly by a series of 


marine deposits, belonging, some to the 
others to the Pacific ocean. The latter, 


“(.{..If of Napcng” and the 
which may include some at 


least of the Myophoria sandstones of Pahang, Pudang and Singa¬ 
pore, and other well-known Upper Trias do occurrences of Hot ti, 
Timor, Serang, Buru and Misol, are of no immediate concern here. 
The “ Gulf of Napcng ”, he describes as an extension towards the 
north of the residual furrow (nllon) of the. eastern branch of the 


Himalayan geosyncline, cl.sed over the greater part of its length 
from the Middle Trias, and to it he attaches the Napmig beds, then 


probably the Namyau limestones which contain rhynehouellids 
analogous or identical with the Norian forms of Luang Prabang *' 
and finally the Kamakala limestone of Amherst on the Burma- 
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Siam frontier. Trie Liu-wun limestones are not specified here, 
but there can be no question that they too would be included. 

The movements of the Norian seas accompanied the orogenic 
paroxysms which produced the Indosinides. £ ‘ chains of mountains 
of which the principal elements arc confined to the right wing of 
the Virgation of the Asiatic Archipelago It follows that the 
mountain arcs of south-eastern Asia were already in existence in 
Upper Triassic times, and indeed it is shown elsewhere that the 
Himalayan movements had very little effect upon them. 

I owe an acknowledgment here to M. F. Blondel, Director .of 
the Bureau d'ft lodes Geologiques et Mi meres Colonialcs, Paris, and 
to Prof. Ch. Jacob, Director of the (jcologii al Laboratory at the 
Sorbonnc, for their kindness in obtaining and lending to me certain 
publications of the Sen ice geohyique c/e Vlndoclnne, which were not 
obtainable at the time in London. 


V. M. J. FROMAdfeT’S VIEWS ON THE POSITION OF THE 
NAMYAU AND LIU-WUN LIMESTONES. 

In preceding paragraphs we have seen how the positions pre¬ 
viously occupied by four great Mesozoic formations of Indo-China 
have hoen changed, in each case to the Norian; the brachiopod 
limestones of Pac Ma and Ban 0 from the Callovian, the shales 
with the Napeng fauna of Con Tagne and many other localities 
from the Rhaetie, tho brachiopod limestones of Luang Prabang 
from the Lias and the coal and plant-bearing beds of Eastern Tong- 
king, Phong Saly and elsewhere from the Rhaetie. I shall now 
review the proposal that the Namyau series and the brachiopod 
bed of Liu-wun should be lowered to the same division, leaving 
for future consideration the Napeng beds except in so far as they 
affect the present argument. 1 

M. Fromaget admits that in the case of these extra Indo-Chinese 
formations, he cannot bo equally positive, until the results of further 

surveys are available; at the same time, such 

""T™.",. 1 * h “ b f n abl ° to make 

hardly permit him to doubt the Norian age 
of both Napeng* and Namyaus, while the Liu-wun beds, being 
entirely comparable with the latter, ought to follow their fate. He 
is therefore led to correlate them all, with a question mark, in the 

1 Bull. Serv. G66t. Indochive, Vol. XVIII, Fast.:. V, pjj. 19-20, 30, (1929). 
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same division as the displaced strata of Indo-China. He mentions 
the transgressive character common to all these formations and their 
extension over the margins of the earlier Triassic shores on to the 
continental borders, which is explained by a rising of the oceanie 
floors: extensions which are also betrayed by the absence or com¬ 
parative rarity of the earlier eephalopod faunas and by the presence 
of the littoral conglomerates, which have sometimes advanced for 
quite appreciable distances into the epicontinental seas. A study 
of the published accounts of the stratigraphy of the Napeng beds 
and the Namyau series is not helpful towards a determination of 
their ages and no satisfactory description of their contacts has ever 
been given. M. Fromaget continues that, in a general way, the 
areas occupied by the two formations arc independent, but he is 
impressed by the fact that they both rest on a conglomerate con¬ 
taining pebbles of Plateau Limestone as well as older rocks. From 
this point o,f view he finds no obstacle in regarding both tlie Napengs 
and Namyaus as synchronous lateral variations of tlie same formation. 

Stratigraphy furnishing no useful criteria, be is driven to rely 
on palaeontological data to support bis suggestion of their changed 

place in the succession, and in bis opinion, as 
The paleontological j understand it, the arguments hitherto ern- 
a>*u!a<.nt. ployed have been insufficient, in that they 

have failed to make suitable comparison with the. results obtained 
in neighbouring countries. The known distribution of the Napeng 
fauna in Yunnan, lndo-China, and Malaysia is now so wide-spread, 
that it cannot be discussed within the limits of this paper. In 
any case its suggested removal from the It hue tic to the Uppermost, 
Norian is a small matter compared with the jump down of thirteen 
geological ages proposed in the case of the Namyau scries and the 
Liu-wun beds. 

M. Fromaget recalls that S. 8. Buck!nan attributed the fauna 
of the Namyau limestones to the Bathonian, more particularly 
from the presence of the genus Burmirhynchia which he rediscovered 
amongst the rhynchonellids of the English Middle Jurassic. To¬ 
day, he states, this argument will not suffice. In this connection 
Diener’s opinion of correlations based on the distribution of brachio- 
poda is worth repeating, they 

' Very generally do not keep strictly to an exact geological horizon and there¬ 
fore can be used only in rare cases as reliable documents for an identification of a 
narrowly limited geological stage or zone \ l 

1 Pal. hid., Sor. XV, Vol. 1, PI. 5, p. 56 (1903). 
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Dr. L. F. Spath has criticized Buckman’s results recently in another 
connection, stating that 

‘The principles underlying his methods were so thoroughly unsound as to 
mako it doubtful whether any of bis work could bo trusted l 1 
Again, he writes, 

‘ It is known that the snails from neighbouring ponds all bear the stamp of 
their own local habitat: and it would be easy to find individuals of sufficiently 
diverse aspect for separation into genera as different as some of those created by 
Buckman for individuals \ 2 

These quotations refer it is true, to Buckman’s classification of 
ammonites but they certainly leave the reader in doubt whether all 
is well with the conclusions lie drew from his multitudinous descrip¬ 
tions of the Mamvau hrachiopods. 

The paleontological evidence leading M. Fromaget to his sugges¬ 
tions is based on the fact that the common rhynclionellids occurr¬ 
ing with the Triasgic ammonites, Discophyllites, etc., in the lime¬ 
stones of Luang Prabang, i.c., Rhynchunella •pscudoplcurodon, Man- 
suy, and Rh. mahei, Mansuy, present the greatest resemblances, in 
the case of the first-named, with Btirmirhynchia costa ta, Buckm. 
and B. subccstata , Buckm., and in the second case with B. orientalis , 
Buckm. Further, Holcothyris angusta, Buckm. is claimed to have 
close affinities with II. laosensis, Mansuy, from Ban 0, as Dr. 
Cowpcr Reed has indeed pointed out. 

Turning to the Liu-wun beds where again no precise strati- 
graphical indications are obtainable, M. Fromaget states that 
Btirmirhynchia prccstans , Reed and its six varieties from that 
locality, possess the same external resemblances to Rhynchonella 
mahei, Mansuy from Luang Prabang. Another species belonging 
doubtfully to the genus Cryptorhynchia is very close to Rh. cimei- 
forrnis, Mansuy, from Pac Ma, while in the case of Holcothyris, 
the species II. ancile, Reed, is very near II. laosensis, Mansuy, from 
Ban 0. The lamellibranchs arc dismissed with the remark that 
the 12 species are divided amongst 7 genera, only one of which, 
Rxoyyra, is unknown before the Upper Jurassic, and its presence is 
not considered a sufficient argument to maintain the Liu-wun beds 
in the Jurassic. 


1 Pal. Ind., N. S., Vol. IX, -Mom. No. 2, p. 759, (11K13). 
9 Jbid., p. 874. 
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VI.— CONCLUSIONS. 

It is apparent that the Liu-wun brachiopod beds are identical 
with at least some part of the limestones of the Namyau series of 

the Northern Shan States. These are now 
The disputed post* regarded by the Geological Survey of India as 
beds and the Namyau of Upper Jurassic age but are correlated pro- 
aspects Pa, ®°” t0,0?,ca * visionally by the Service geologique de VIndo- 

Chive with various brachiopod-bearing lime¬ 
stones of Northern Tongking, Annam and the Laos, which through 
a revision of earlier results are now placed in the Norion. It is 
of importance, for the reasons given below, that this difference of 
opinion should, if possible, be composed, so that the picture of 
Indo-Chinese Mesozoic geology as a whole, of which both Yunnan 
and the Shan States are integral parts, may be brought as near 
completion as possible. As there is little hope of the collection of 
new evidence from Yunnan in the near future, the problem is limit¬ 
ed to a reconsideration of the available facts from the Shan States. 
It is a two-fold problem involving both palaeontology and strati¬ 
graphy. As regards the first, a revised and extended investiga¬ 
tion of the fossils which have been collected from the Namyaus and 
related beds is essential. It is regrettable that the brachiopods 
alone have been studied, for large collections of lamellibranchs 
were in existence many years ago and have been added to period¬ 
ically since then. In this suggested revision the Nahkyam fauna 
of ammonites and gastropods, together with the few Mesozoic fossils 
which have been found in the Southern Shan States, should be 
included. 

From a stratigraphical standpoint the relations of the Napeng 
beds and the Namyau series are of primary significance. The 

former, hitherto regarded as Rhsetic, may even- 
Stratigraphlcal tually prove to be Norian. The Namyau 

questions. anc i Liu-wun limestones are, according to Dr. 

Cowper Reed, Kimmeridgian, while Dr. Fromaget, on the other 
hand, thinks that they are more or less contemporaneous with 
the Napeng beds. La Touche thought it improbable that any 
considerable break took place between the deposition of the Napeng 
beds and tbe Namyau series 1 . In another place he recorded that 
there is no evidence of a stratigraphical break between them 2 . 

1 Mem. Oeol. Sun. Ind., XXXIX, Pt. 2, p. 286, (1913). 

*jbid., p. 303. 
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These opinions are impressive, but even comparative contempora¬ 
neity of deposition cannot be accepted without impugning the date 
given to the Namyau series on palaeontological grounds. Buck- 
man explained away the difficulty as— 

* A phenomenon of deceptive conformability, or of conformability without due 
sequonco 1 ’. 


But a very wide time gap has still to be accounted for. 

Next comes the question of the sub division of the series itself. 
Can it really be divided into two parts, as Buekraan suggested aqd 
as the earlier surveys tended to imply ; a lower one in which lime¬ 
stones predominate and an upper one built up mainly of shales ? 2 or, 
are the limestones more or less evenly distributed throughout its 
whole thickness, as some of the later maps seem to indicate ? In 
the latter case what are the faunal variations in the limestones of 
the upper and lower horizons and how do they change as the lime¬ 
stones themselves pass laterally into still shallower water deposits ? 
It may prove to have been incorrect to have regarded the whole of 
this great series, several thousands of feet thick, as of Jurassic 
age, on the strength of Buckman’s determinations of a notoriously 
unreliable group of organisms from some scattered and strictly 
limited portions of it. Instead of one or more Jurassic sub-divi¬ 
sions, we may perhaps be dealing here with a succession of deposits, 
generally unfossiliferous, and mainly of detrital, lagoonal and sub- 
coutinental types, ranging over most of the Triassic and Jurassic 


Tectonic problems. 


periods. 

The rearrangement of the Braohiopod limestones and related 
formations in French Indo-China has led to momentous changes of 

opinion regarding the age of the major move¬ 
ments which have affected not only that 
country, but have at the same time involved the whole of south¬ 
eastern Asia, throughout a wide zone extending from the latitude of 
the Himalayas to the South China sea. We have seen in previous 
paragraphs how the beds in question lie in conformable sequence 
with older Triassic deposits and with them are often strongly folded 
together. In northern Indo-China they are followed discordantly 
by Red Beds, often of the ‘ gres contincntaux * type, which are 
but little disturbed, or, if that is not the case, they support over- 


1 Pal. Ind.. N. S.,V«l. III. Mom. No. 2, p. 4, (1917). 

* Mem. deal. 3urv. Ind., XXXIX, Pi. 2, p. 304, (1013). 
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thrust masses of Palaeozoic rocks. Between, the two formations 
in the first case sedimentary breccias have often been recognised. 
The date of this discordance is the clue to the age of a period of 
extremely important folding which Prof. Charles Jacob was tho 
first to realise belonged to the Mesozoic and to which he gave the 
name ‘ les mouvements majeurs n . As long as the Brachiopod 
limestones of Indo-Ohina were believed to be Callovian or younger, 
these movements could not be regarded as any older than the Upper 
Jurassic and it remained for M. J. Froinaget, aided b\ the palaeon¬ 
tological work of Prof. Etienne Patte and others, to work out the 
true position. The overlying Red Beds, conglomerates, sandstones and 
shales, are now known to be no older Hum the JUuetic, by reason 
of the plant remains found in them in Eastern Toughing and else¬ 
where, and it follows that the age of the major movements, at one 
time regarded as a phase of the Himalayan ones, must be placed 
at the suminit of the Trias, or at most at the bottom of the Rhactic. 

Now, in association with V. P. Soiulhi, 1 have shown that earth 
movements on an epirogenic scale took place in the Southern Shan 
States sometime in the Mesozoic, resulting in the unusually severe 
crumpling of the Coal Measures there, before the Red Beds were 
unconformably deposited upon them. 2 While we were engaged 
in these surveys neither Mr. Sorulhi nor myself were aware of the 
conclusions reached by our French colleagues in an adjoining terri¬ 
tory. I have already stated my opinion that the age of the Coal 
Measures may have to be lowered from the Jurassic to at least the 
Rhaetic and I wish to withdraw here my earlier remarks on the 
Cretaceous age of tho Red Beds themselves.* A recent opportunity 
of examining the so-called ammonites for the first time has failed 
to convince me of their alleged character. The Kalaw Bed Beds 
at the moment can only be regarded as Rluctic or later. 

It has now to be decided whether the discordance of the South¬ 
ern Shan States and the period of folding of which it marks the upper 
limit, are to be synchronized with the corresponding ones now so 
widely recognised in Indo-China. "Whatever decision is reached 
on this point however, another question remains—where are the 
signs of the operation of these events in the Northern Shan States ? 
They were events of regional magnitude which must have been felt 

1 Bull. Serv. Qiol. Indochine, Vol. X, Faso. I, p. 192, (1921). 

* Bee. Geol. Svrv. Jnd., LXV1I, p. 236, (1933). 

* Ibid., p. 197. 
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there because they affected Yunnan as well and were perhaps 
responsible, to an extent hitherto unsuspected, for the disturbed 
condition, of the Liu-wun beds and the rest of the Salween valley 
sections. La Touche’s description of the Napeng Beds is worth 
recalling in this connection. 

‘ They axe frequently and highly disturbed and contorted in a most irregular 
manner. The bods are often horizontal or only tilted for a space but within a few 
yards they may be violently folded and crushed, as if they had been masticated 
between a giant pair of jaws or passed through a pug-mill *, 

He ascribed this state of these rocks to settlement caused by 
the gradual underground solution of the limestone floor on which 
they rest . 1 This is not a convincing explanation and no amount of 
settling of this kind could possibly account for the intense crushing 
and wholesale distortion of the fossils in the shales, which so greatly 
increased Miss Healey’s difficulties in their determination.® I 
suggest that these^conditions, which are also typical of similar beds 
in Southern Yunnan, were caused by the same movements which 
twisted and buckled, sheared and faulted the coal seams of the Loi- 
an (Kalaw) field out of any resemblance to their original shape and 
reduced the coal itself to powder. What portions, if any, of the 
rocks of the Namyau series were involved in these wide disturbances ? 
Their limestones often dip at high angles and are sometimes vertical, 
but is this entirely a matter of lateral Tertiary compression, as La 
Touche thought.® The recognition in the Northern Shan States 
of this great discordance separating the acutely folded formations 
from those which have only suffered milder, later pressures, could 
be made to servo as a trustworthy stratigraphical datum line. It 
may be that the latest surveys have already supplied the answers 
to these and similar questions and in that case their early publica¬ 
tion is earnestly advocated. 

Agreement on the age of the Liu-wun and Namyau limestones 
is also desirable from a palseogeographical point of view, for they 

are the latest marine beds known over a 
»£"££*** region approaching continental dimensions, 
coat; «fi The proof of the Norian age of rocks which 

Frenoh geologists believe correspond to them has established the 
faot that the last marine invasion of northern Indo-China finished 

1 Mem. Qeol. Surv. Ind., XXXIX, Ft. 2, p. 288, (1913). 

3 Pol. Ind., N. S., Vol. II, Mem. No. 4, pp. 1-2, (1908). 

9 Mem. Qeol. Surv. Ind., XXXIX, Pt. 2, p. 357, (1913), * 
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with the Upper Trias. Should the beds in question have to remain 
in the Middle or Upper Jurassic, then it must be explained how this 
shallow Jurassic sea came to invade the Shan-Yunnan area and in 
what directions its oceanic connections lay, while to the south and 
south-east permanent emergence of the land had already taken 
place. Sir Henry Hayden believed that the latter part of the 
Jurassic was characterised by a gradual shallowing of the Hima¬ 
layan and Tibetan seas . 1 Prof. Gregory’s ‘ Spiti Sea ’ cannot have 
crossed Yunnan and emerged in the direction of the Gulf of Tongkiug 
as he has, shown it to do . 2 Prof. G. B. Barbour, in his modifica¬ 
tion of one of Dr. Grabau’s earlier maps, shows no connection between 
the eastern termination of a Middle Mesozoic Himalayan sea and 
another which covered most of the Bay of Bengal, including the 
southern end of the Arakan Yoma . 3 G. Stefanini joins his Hima¬ 
layan and Malaysian regions by a narrower waterway stretching 
almost due north and south across the eastern portion of the Bay 
of Bengal and beyond, which would presumably include both the 
Shan States and Western Yunnan . 1 Dr. G. S. Pox, remarking 
that information regarding the Traissic strata of Upper Burma— 
the Shan Plateau and the Chin Hills--is fragmentary, leaves his 
map in the same condition , 5 while Dr. L. P. Spath has pointed 
out that his marine beds in the Bay of Bengal area are Cretaceous 
and not Jurassic . 6 The most complete series of paheogeograpliical 
maps of South-Pastern Asia during the Mesozoic period arc those 
of M. J. Fromaget— Les Mers et les Continents de VArchipel Asia - 
tique pendant les Epoques lias'ique ct triasique 7 and tfcfiewas palto- 
geographiques du Sud-Est de VAsic (Pertno-Carbonijere au Eorien 3 
and additions will doubtless be necessary to these when the Federat¬ 
ed Shan States, Karenni, and Upper Tenasserim, not to mention 
Siam, come to be completely surveyed. It remains to add that 

1 A Sketch of the Geography ami Geology ot the Himalaya Mountains and Tibet, 
p. 254, (1907). 

•Quart. Journ. deal. Soc., Vol. LXXXV1, it. 2, p. xvi, (1030). 

* The Structural Evolution of Asia in •* the Structure of Asia,” p. 107, (1020). 

* Molluschi e Bruchiopodi Calloviani del Ctiracorum Spediziono Itaiiana de Fillippi 
neU' Ilimalaia, Caracorum o Turohestan Cinese (1013-1014), Ser. II, Vol. VI, p. 177, 
(1928). 

* Mem. Geol. Surv. Ind., LVJ11, PI. X, (1031). 

•Pal. Ind., N. 8., Vol. IX, Mem. No. 2, p. 825, (1033). 

* Bull. Sen. GM. Jndochine , Vol. XVIII, Ease. \, Plate, (1020). 

* Contribution a L'Etudo struoturale du sud-est de l’Asie. I. Kasai stir L’Evolu* 
tion paleo-geograpbiquo de l’Indochine et des Contr6cs avoisinantes, depuis le Pennien 
jusqu’ au Lias. (Introduction a Le Tectouique des Indosinidee et dcs Plissetncnts plus 
reoents), Plates, (1934). 
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while marine Liassic faunas have so far been found no nearer to the 
Shan States or Yunnan than Southern Annam and Oochia China, 
there is perhaps the possibility of their occurrence in other portions 
of the geosynclinal areas, though on the whole the period seems to 
have been one of continental conditions in Indosinia generally. 


The parts of the Shan States and Yunnan in which the Namyau 

series and the Liu-wuu beds occur are of extraordinary interest in 

that they lie in the narrow zone which separat- 

The contrasted phyto- 0( ] two wide-spread and strongly contrasted 
geographical provinces. , , ... m i i ’ 

phyto-geograpluoal regions. lias has been 

explained by Prof. T. G. Halle, as follows:-- 


* As far as we know at proscut the Ar<to-Carboniferous flora of China extended 
in the early Permian in a south-westerly direction as far as Yunnan and the inter¬ 
vening distance separating the two floras is thus not great. The exploration of 
south-western Yunnan and Upper Burma may be expected to throw some more 
light on the relations between the two phyto-geographical regions. Since the Arcto- 
Carboniferous region reaches as far south as Sumatra, any barrier that can be 
imagined to account for the contrast between the two floras ought to have had % 
north and south extension; in the iirst place one might think of a connection 
between the eastern part oF the Himalayan geosyncline and the sea in the region 
of the present Bay of Bengal V 


The nearest known occurrences of the Gigantopteris flora in 
Chinese territory lie in Eastern Yunnan and the extreme south¬ 
western comer of Szechuan, 300 to 350 miles from the Burma 
frotitior, but the recent discovery of Gigantopteris nicotinafoliw , 
Schenk., in the Nani Ou valley of the Northern Laos, brings the 
flora to within under 150 miles of the Southern Shan States. When 
the many similarities which existed between both Palaeozoic and 
Mesozoic conditions in these two adjoining areas are considered 
it seems to me reasonable to expect that Gigantopteris itself will be 
found in the Shan States sooner or later. In the beds of the Nam 
Ou valley there is also the earliest immigrant from the Gondwanas 
proper —Schizoneura yondwumensis, Feist., associated with a dis¬ 
tinctly Triassic plant Neuropteridium aff. polymorphum, and the 
occurrence generally is believed by M. Fromaget to prove that land 
connections were definitely established between the two continents 
in Lower Triassic times. 8 Prof. B. Sahni has concluded that the 
Shan States Mesozoio flora as a whole doeB not show any obvious 


'■Pal. Sinica, Ser. A, Vol. 2, Faso. I, p. 290, (1927). 
* C. R. Ac. Sc., Tome 197, p. 341, (20th July, 1933). 
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affinity with any of the known Indian Upper Gondwana floras 1 
and, although his full results remain to be published, the evidence 
available at present tends to show that while at the beginning of 
the Trias, floral migration was taking place from the Glossopteris 
to the Gigantopteris -bearing regions, at its close, or possibly a 
little later still, the tide had set more strongly in the opposite direc¬ 
tion from China to the Shan States, for some of the conifers from the 
Kalaw (Loian) coalfield have fairly close Chinese relations. 2 

Prof. Halle thinks that the abnormal north-south boundary line 
between these two floral regions may be found in some way con¬ 
nected with the tectonic features, an idea 

The easier u coast of which Prof. B. Salmi has recently elaborated 
uondwanaland. , ,, ,. - ., ' . , , „ 

by the suggestion oi a wide oceanic belt of 

separation which was later dosed by horizontal Wcgenerian drift, 3 
a possibility mentioned earlier by Cotter in another connection. 4 
These are matters outside the limits of our present discussion, but 
Prof. Salmi’s plea for investigations along the old Gondwana coast 
line in the. Nepal-Assam-1lurma region merit the strongest support. 
As regards the latter in particular, the resurvey of the Mogok Stone 
Tract commenced by myself aud continued by A. K. Bancrji, 
E. L. G. Clegg and L. A. N. Iyer, has proved that the crystalline 
rocks of that region, with probably their extensions through Mong- 
mit into the hills of the Burma-Chma frontier, arc chiefly representa¬ 
tives of types well known in Southern India ; that the area in ques¬ 
tion is in fact an outlying portion of Peninsular India, separated 
from the main mass as the central, crystalline core of Assam is 
detached and that there exists here another isolated piece of Gond- 
wanaland. Further, there is no reason to suppose, as far as exist¬ 
ing knowledge teaches, that this particular fragment, whatever 
may have happened to the foundered section between, has had a 
different geological history to that of the greater part of the Indian 
peninsula itself; possibly it has never been totally submerged 
since pre-Cambrian times. 

To the east and south-east of this part of the old continent lay 
the shallow sea in which the Napeng beds, the Namyau series and 
the Liu-wun limestones were formed. Their deposition took place 

i P<*1. In&., N. S., Vol. XI, p. 116, (1931). 
p. 116, footnote. 

* Current Science, Vol. IV, No. 8, pp. 4-5, (1935). 

* Notes on the Geological Structure and Distribution of the Oil-bearing Hocks of 
fcidi* and Burma. World Petroleum Congress. Preprint No. 188, pp. 7-9, (1933). 
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comparatively close to the land, closer in fact than any other 
Secondary rocks known or likely to be discovered. Their con¬ 
glomerates are inshore, littoral and beach deposits while their 
faunas and general lithology alike reveal their true character. The 
red sandstones and shales of the higher parts of the Namyau series 
point to the generation of lagoonal conditions by the silting or slow 
dessication of a shallow strait or gulf, to which their salt occur¬ 
rences are also due. In addition to the surface of Gondwanaland 
on the west, a continental regime had been established on the cast, 
and marine deposition was confined to a narrow channel in part 
of the earlier but by that time largely obliterated Permian geo¬ 
syncline. The presence of carbonaceous shales, coaly matter, 
coal seams and plant remains, sometimes in conjunction with marine 
organisms, amongst the Mesozoic rocks of the Shan States, are con¬ 
vincing additional proofs of the proximity of the land and in these 
terrestial remains it is not unreasonable to expect representatives 
of both great floras/* for the locus is in a most convenient inter¬ 
mediate position. 

Thirty-six years ago P. N. Dutta collected plant remains from 
the Napeng beds of Kyinsi (Hsunoi), close to the confluence of the 
Nam Haim and Nam Tu rivers near Bawgyo, 1 but they still remain 
undescribed. It is also probable that various occurrences which 
iiave previously been classed with the underlying Plateau Lime¬ 
stone, belong in reality to the Mesozoic rocks. These include the 
following:— 

(1) The greatly contorted and in places vertical shales in a 

railway cutting, three miles east of Kyaukme Station, which 
according to La Touche, contain a phyllopod resembling 
Estheria mangiliensis , Rupert Jones, from the Panchet 
beds of the Indian Gondwanas. together with plant 
remains. 2 This appears to be the same locality as 
one termed “Lwekaw” by Dutta and from which he 
collected both ferns and bivalves. 3 

(2) The coaly layers traced for some distance by Dutta, near 

Manpwe, a station on the railway between Hsipaw and 
Lashio. 4 

* Oen. Rep. Qeol. 8nrv. Ind., p. 114, (1800-1900). 

■ Mem. Qeol. 8urv. Ind., XXXIX, Pt. 2, p. 205, (1913). 

* Oen. Rep. Qeol. 8nrv. Ind., p. 113, (1899-1900). 

4 Mem. Qeol. Suit?. Ind., XXXIX, Pt. 2, p, 205, (1913), 
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(3) The coal seams examined by myself, nine miles south of Wot- 
win in Hsipaw State. 1 

At first sight there may appear to be little in common between 
the Liu-wun beds of Yunnan and the plant remains of problematical 
Mesozoic age in the Northern Shan States, but all these matters are 
closely inter-related and any advance in our knowledge of one of 
them will assist towards a better comprehension of the others, at 
the same time making clearer the relations between the Gond- 
wanas and the Indosinias, as the contemporary continental forma¬ 
tions of more eastern regions are now termed. 
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VIII. EXPLANATION OF PLATES. 

Plate 26.—-Geological map of parts of the Shan States and Yunnan. (Scale, 1 inch— 

:i2 miles). 

Plate 27.—Outline sketch map showing approximate localities of brachiopod beds 
in Yunnan, the Shan States and Indo-China, (shaded area in Shan 
States is Namyau scries) (Scale, i inch=160 miles, approx.). 
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I—INTRODUCTION. 

In a valuable contribution to the geology, not only of the Shan 
States of Burma, but also to that of Indo-Cliina and neighbouring 
territories, Dr. Coggin Brown 1 has focussed attention upon the 
question of the age of various brachiopod bearing formations and 
certain other beds which, according to the views of French geologists 8 
in Indo-Cliina, are of mueli older age than is attributed to them 
by workers on Indian geology. Thus, they have proposed to lower 
the age of the Namyau series, eontaining a prolific brachiopod fauna 
composed of species of Holcot/iyris and Burmirhynchia , and of the 
Liu-wun brachiopod beds, containing an identical fauna, from 
the Bathoniau (Middle Jurassic) to the Norian division of the Upper 
Trias. It is proposed, similarly, to lower to the same horizon the 
Napeng beds of Khaetie age, in spite of the presence in them of the 
zone fossil Pteria ( Avic-ula ) cowtorta, Portloek. There are other 
formations in Indo-China, now placed in the Norian, with which 
these Shan States formations, hitherto assigned to the Middle or 

1 jRtc. Geol. Sure. Ivd., 71, Pfc. 2, pp. 170-210, (1036). 

1 Frorougct, J., Bull. Berv. Giol. Jndochine, Vol. XVIII, Fast*. 6, pp. 10-20, 30, (1029). 
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Upper Jurassic, are correlated, so as to give, it is stated, a connected 
picture of the early Mesozoic geology of these regions. 

Although Dr. Brown’s leanings to the French view are evident 
from a perusal of his paper, he has made it clear that the question 
of the age of these formations in the Shan States and Ynnnan is 
still an open one, and that he has taken no particular side himself. 

The object of writing this note is to examine how far these views, 
based in the writer’s opinion upon mistaken hypotheses and com¬ 
parisons, are tenable. But I would also like to make it clear that 
my own definite views are expressed only in so far as the Namyau 
series, the Liu-wun and the Napeng beds are concerned. 


II —EVIDENCE IN FAVOUR OF A JURASSIC AGE FOR THE 

NAMYAU SERIES. 

The assignation of a Bathonian age to the Namyau series is due 
•to Buckman 1 , who first described a large collection of brachiopods 

made by La Touche from the Namyau beds, 
man.*** ** ** S ’ BUCk " Although Buckman’s palaeontological me¬ 
thods have frequently been criticised, I believe 
with some reason, and his stratigraphical theories regarded as fanciful, 
I think his broader generalisations nevertheless are of value. 

His arguments for assigning a Bathonian age to the Namyau 
beds are threefold and to these I shall add such other evidence as 
has become available from the more recent investigations of other 
workers, since the publication of Buckman’s Burma memoir. It 
may be stated at once that later evidence tends to decrease rather 
than increase the age of these beds and is, therefore, still more 
opposed to the French view. 

The evidence deduced by Buckman may now be summarised. 

(1) Only two brachiopod genera, Holcothyris and Burmirhynchia ,' 
have been found in the Namyau series. There are no known brachio¬ 
pod faunas, either European or Indian, with which the Namyau 
terebratulids and rhynchonellids could be compared, except in a 
general way. In fact the genus Holcothyris has not, so far, been 
found outside the Sino-Buimese region. How then are we to cor¬ 
relate species of this genus with European or other forms, in order 
to fix their horizon in geological chronology ? Buckman supplies 


i Bucftman, S. S., Pat. Ini., N. S., Vol. HI, pp. 216-18, (1017b 
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the answer, not convincing in itself, but I may be permitted to quote 
him in full: 

‘ Taking the Torebratulids first, them is a resemblance to a now serios of fiat ho* 

nian forms, Avunothyris ; but it is only a general resemblance, not identity. 

this evidence can only be considered as indirect.. 

‘ In the English strata, the genera Ptychtothyris , Arorwthyris and Cererithyrts 
are obviously successive developments from a suleate ancestor. There is a geo¬ 
logical gap separating Ptychtothyris from Aronothyr's —the Fuller’s Earth and 
Great Oolite (Upper V esulian and Lower Bathonian), there is another gap separating 
Aronothyris from ('vrerithyris — the Forest Marble (Bathian). Now it might bo 
suggested that those gaps were filled by other developments from the suleate ances¬ 
tor, and that as TJolcolhyris is such a development them is a probability that its 
position in time corresponds with one of those gaps. Did it occupy the timo which 
preceded or succeeded Aronothyris v . 

Leaving out the details, reference to which can be made in 
Ibiekman's memoir, a, comparative, morphogenetic study of these 
genera, according to Buekman, indicates that ‘ Hokothyris falls into 
a gap between Ptychtothyris and Avonothyris 2 ’, and if the geological 
horizon of UolcAjihyris synchronises with this gap, the genus would 
be of Bathonian age. 

It is true that this argument involves more than one supposition, 
but time and again intermediate stages of known forms have been 
predicted, looked for and discovered. The instance of Holcothyris 
may be classed in that category, though it is not claimed that the 
genera mentioned stand in a true phyletic series. 

(2) More convincing and direct is the evidence supplied by 
species of the genus Burmirhynchia. This genus has been recorded 
in the European Bathonian strata, but no identical species have 
been found in the two areas. This perhaps is not so surprising, 
for terebratulid and rliynchonellid faunas are often singularly res¬ 
tricted in the distribution of their species. I quote from Buckmnn 
again : 

1 As to the Rhynehonellids, there is a general resemblance to the European 
species of tho Bathian, say, from Groat Oolite to Cornbrash ; but on analysis of 
internal structure there is found to be only particular, that is, generic resemblance 
in a few cases—to certain Rhynchonellids of the Great Oolite (Bathian) of England 
and France, more or less related to B. hopkinsi, Davidson, but mamly new species. 

Tfee geological position, therefore, which is indicated by the generic affinities 
of the Rhynconellids is fairly confirmatoiy of that suggested by a more genet al 
likeness of tho Terebr&tulids; it points to Bathian near about the Bradford Clay*’. 
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The evidence gleaned from the geological distribution of the 
genus Burmirhynchia, therefore, also leads to the same conclusion. 

(3) Curiously enough there is no correspondence between the 
brachiopod fauna of Kuteh and of the Namyau series of the Shan 
States. In fact the Namyau series shows a greater correspondence 
to the European than to the western Indian Jurassic, for at least 
one genus is common to the two regions. This, however, may be 
due equally to zoogeographical reasons as to paucity of collection. 
On the other hand, the genera Kutchilhyris, FlabeUothyris, Cryptor- 
hynchia and Kutchirhynchia of the Putehum beds are found ' at 
various horizons in the Bathonian of Europe, containing species of 
Burmirhynchia. Indirectly we may, therefore, also correlate the 
Namyau series with the Putehum beds, and arrive at a Bathonian 
age for the former. 

It will be noticed that while Buckman’s arguments do not un¬ 
questionably denote a Bathonian age for these beds, it can at least 
bo said without doubt that we are here dealing with Jurassic and not 
with Triassie forms. 

But this is not the whole argument. 

(4) Working on Dr. Coggin Brown’s collections from the Liu-wun 

. brachiopod beds (Yunnan), Dr. Cowper Reed 

m mmm, pointed out that ‘ the similarity of the brachiopod 

fauna of those Liu-wun bods with that of tho Namyau Bods of Burma is strik ing , 
but in the caso of tho other fossils tho evidence doos not point to tho same ago as 
Buckman deduced from tho brachiopods, for they have Oxfordian or Kimmoridgian 
affinities, and somo of tho species aro almost indistinguishable from common 
European Upper Jurassic forms *. 

However, he states that * probably they came from a higher horizon 

than the Oxfordian serios.On tho whole Kimmoridgian ago may bo 

ascribed to the fauna 1 

In the case of a still later collection made by Dr. Cowper Reed 
himself from the Northern Shan States he writes: 

‘ Thore does not seem any sufficient reason to revise tho previous conclusion 
that the position of theso bods is in tho Upper rathor than in tho Middle Jurassic, 
though possibly they are Oxfordian rather than Kimmoridgian and Grabau, who 
considers that the faunas of tho Yunnan and Burmose beds are identical, is appa¬ 
rently of opinion that tho beds aro of Bathonian ago, as indoed Buckman concluded, 
but beds in the Malay Archipelago containing somo of the same brachiopoda are 
mentioned as probably of Oxfordian ago*’. 


1 Reed. P. R. C., Pal. Ind., N. S., Vol. X, p. 255, (1027). 

* Reed, P. R. C., Pec. Oeol. Surv. Ind,, LXV, p. 180, (1031). 
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Cowpcr Reed, therefore, also ascribes a Jurassic (it is true later 
than Bathonian) age to a part of the Namyau series. 


Ill —EVIDENCE FROM OUTSIDE THE SINO-BURMESE REGION 

More recently Miss H. M. Muir-Wood has described a Jurassic fauna 
from the Attock district, Punjab, containing species of Burmirhyn- 

chia. These forms, comparable with the 
Wood?* ° f Mi ** Mu ' r " Namyau species and collected by Messrs. 

Lahiri and Iyengar, are Burmirhynchia cf. nam- 
yaumsis, Buckman, Burmirhynchia cf. parva. B, Burmirhynchia cf. 
turgida, B, and they establish an important link with the contem¬ 
poraneous Mesozoic faunas of the Shan States. 

According to Miss Muir-Wood the age of tkeso beds may be later 
than Bathonian. Sho states: 

‘ The presence of spocics of Burmirhynchia comparable lo tlioso of the Namyau 
bods of the Northern Shan States which S. S. Jiuckman assumed to the bathonian 
but which may bo Callovian or later in age, is of interest, since no similar forms 
occur at Kaehh. Species of Burmirhynchia occur however, at Shokli Budin, and 

will probably be found in tho Salt Nangc Jurassic.similar forms also 

occur in tho Callovian beds of Arabia,.Species of Burmirhynchia occur 

also in tho Bathonian of Transjordan and in tho Callovian of Somaliland 1 .' 

From this extensive distribution of the genus Burmirhynchia, 
(and the evidence of the co-existing fauna) in the Callovian and 
Bathonian beds of different parts of the world, pointed out by Miss 
Muir-Wood and others 8 , it can only be concluded that the genus is 
at any rate not older than the Bathonian. 

The attribution of a Triassic ago to beds with Burmirhynchia, 
provisionally suggested by the French writers in Indo-China, does 
not, therefore, appear convincing. 

It may be noted, though it is immaterial to the problem we have 
in hand, that the genus Holcothyris, which occurs frequently in asso¬ 
ciation with Burmirhynchia in the Shan States, has not so far been 
discovered in the Indian region, oven at localities where Burmir¬ 
hynchia has been recorded. 

Finally I have in my own collections from the Northern Shan 
States a number of terebratulids that are certainly distinct from 

1 Muir-Wood, H. M., Pal. Ind., N. S., Vol. XX, Mom. No. 6, L. (1936), in prose. 

* Weir, J., Monogr. Geol. Dept., Glasgow Univ., pp. 1-63, Bis. X-V, (1929). Diaz- 
Romero, Palaeont. Italics, Vol. XXXI. pp. 1-61, Pis. I.IIT, (1931). 
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Holcothyris. They bear a striking resem- 
tfe?S^£^rf #l,#C * l0nS Glance to certain Jurassic forms, While other 

shells I have provisionally referred to Cerere- 
thyris. Unfortunately I have not been able to devote attention to 
detailed comparisons of all those forms, though there is no doubt 
that the specimens are of Jurassic and not of Triassic age. 

IV.—ARE THE IJU-WUN BRACHIOPOD BEDS OF NORIAN AGE. 

The Liu-wun brnchinpod bods contain a fauna identical to that 
of the Namyau series, ami, as pointed out by Ooggin Brown 1 , the 
following specie' are. common to the two formations' —Holcothyris 
pinguis, Buckmaii, //. ton!rata, B. U. subomlis, B, Exogyra eminent, 
Rood, and Exogyra » brunlrut ana, Thurrn., ¥ eaten (Sytuilonertia) luchi- 
angensis, Reed, and Peete-n (Campion exits) lens, Sow. There can 
therefore be no doubt regarding the correlation of these two brachio- 
pod bearing horizons, namely, the Liu-wun and Namyau formations 
taken as a whole.* 

I propose now to examine the nature of the palaeontological 
evidence in support of a Norian horizon attributed to these formations 
by the French geologists and deduced by them from a comparative 
study of the faunas occurring in the brachiopod bearing beds of 
Indo-China and the Burmese region. 

In my opinion the analogy is based upon an erroneous hypothesis, 
and the use of the term ‘ Brachiopod beds ’ in a comparative sense, 
for some of the formations in Indo-China is in itself a misnomer. 
It tends (perhaps it is meant) to imply identity with the brachiopod 
bearing Namyau series. The mere presence of bracliiopods in two 
formations is of no significance in correlation, unless it can be shown 
that the species are identical. Indeed, as I shall later show ammo¬ 
nites really constitute the more important clement in the fauna of 
certain Indo-Chinese formations which may, therefore, more aptly 
be termed ammonite (and not brachiopod) bearing beds. 

Among others, the following species occur at Liu-wun— Rurmir- 
hynchia praestans, Reed, Cryptorhynchia all. cuneiformis , and Holco~ 
thyrk ancile , Reed. Referring to this formation the following remarks 
appear: 

* Turning to the Liu-wun bods, where again no precise stratigraphical indica¬ 
tions are obtainable, Mr, Fromaget states that Bunnirhynchia praestans, Reed, and 

1 Brown, J. Coggin, Bee. Geol. Silty. Ind., 71, p. 183, (1930). • 
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its six varieties possess the same external resemblances to BhynchoneUa mahei, 
Mansuy, from Luang Frabang. Another species belonging doubtfully to the genus 
Cryptorhynchia is very close to Bh. cuneiformis, Mansuy, from Pac Ma, while in the 
caso of Holcotkyris the species H. ancile, Rood, is very near 11. laosetiaia. Mansuy 
from Ban 0. The lamcllibranch* aro dismissed with the remark that twelve species 
are divided amongst seven genera, only one of which, Exogyro , is unknown before 
the Upper Jurassic and its presence is not considered a sufficient argument to main* 
tain the Liu-wnn beds in tho Jurassic 1 ’. 


The above statement is in my opinion somewhat categorical and 
unconvincing, for against it sue the arguments placed by Buckman, 
the evidence deduced by Cnwper Reed from the Namyau faunas 
elsewhere, the distribution of identical faunas in the younger Jurassic 
beds of India, Somaliland and Arabia, sis shewn by Miss Muir Wood 
sind, finally, the presence in my own collections from the Namyaus 
(which a re by correlation of the same .age as the Liu-wun beds) of 
forms which are undoubtedly of Jurassic sige. 


Furthermore, it will be observed that of the species mentioned 
above anti occurring at Liu-wun, there is not a single instance of 
complete identity with forms from Luang Prabang, Ban 0, or Pac 
Ma, localities that arc considered by the French geologists to be of 
Norian age. The relationship is only expressed by such terms as 
“ greatest resemblance ”, “ close affinities ”, “ same external resem¬ 
blances ”, but there is no identity of species in any case, except in 
that of the not very precisely identified form lih. all. cuneiformis, 
to which reference will be made again. 

It may, therefore, be said that no association of any of the defk 
nitely known Namyau forms with faunas from Indo-Chinese loca¬ 
lities that arc placed in the Trias by French geologists, has been 
demonstrated. 


It is true that when Buckraan attributed a Bathonian age to the 
Namyau series he had only generic similarity with European forms 
to depend uoon. However, later work has amply confirmed that if 
Buckman made a guess, it was an inspired one. 


I may perhaps bo permitted to comment upon another argument, 
brought forward by Fromaget 2 and referred .to by Coggiu Brown, 
regarding the. lamellibranch fauna of the Liu-wun beds (see page 8). 
It may be stated that if all the lamellibranch genera are such as have 
a range extending into the Trias, the presence of Kxogyra may really 


1 B^owa, J. Coggin, Loc. cit., p. 202, (1036), Fromaget, J., Bull. Serv. OM. Indo¬ 
china, Vol. XVIII, Faso. 5, p. 31, (1929). 

• ibid., p. 3i. 
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be the crucial link in the chain of evidence establishing a Jurassic 
age for these beds. The other six genera prove nothing positive 
either way, and they at least do not prove that the beds could not be 
Jurassic. The evidence of Exogyra is therefore also in favour of the 
official view of the Geological Survey of India that the beds arc 
Jurassic. 

Finally, it is obvious that although the Liu-wun beds can be 
correlated with the Namyau series they cannot at present be com¬ 
pared with the Indo-Chinese formations, and if the latter are Triassic, 
as claimed by the French geologists, they can hardly be contem¬ 
poraneous with the Liu-wun beds. 

We now come to a consideration of the age of another important 
formation in Indo-China, the Luang Prabang beds 1 . 

These beds are described as the * Brachiopod Limestone of 
Luang Prabang \ As I have previously pointed out, this term is a 
misnomer, for ammonites and not brachiopods form the more im¬ 
portant element of ^his fauna, once supposed to be of Liassic age. 
As pointed out by Coggin Brown, Fromaget himself attributes 
‘ no importance to tho brachiopods which make up the bulk of this fauna, in spite 
of the fact that certain Rhynchoncllids are admittod to he identical or to piescnt 
close affinitos with examples from the Namyau and Liu-wun limestones* \ 

It is stated (after Fromaget) that 4 common rhynchonollid species 
occurring with tho Triassic ammonites DivcophylliUts , etc., in the limestone of 
Luang Prabang, i.e., Rhynchove.Ua pseudopleurodon, Mansuy, and Rh. Mahei, 
Mansuy, present tho greatest resemblances, in the case of the first named with 
.Bunnirhynchia costata, Buckman, and B. auheostata, Buekm. and in tho second 
caso with ii. orientalia, Buekm, Further, Holcothyris angusta, Buekm. is claimed 
to have close affinities with H. laoaensis, Mansuy, from Ban 0, as Dr. Cowpor Reed 
has indeed pointed out 3 ’. 

It will be noticed again that of the brachiopod species occurring 
at Luang Prabang mentioned by Dr. Brown there are no rhyncho- 
nellid species identical with either the Namyau or Liu-wun brachio- 
pods, except a species doubtfully identified as Rh. aff. cuneiformis. 
There are general resemblances between the Shan and Indo-Chinese 
forms, it is true, but not in a single instance have they been shown to 
be completely identical. And except in the case of Holcothyris 
hosensis from Ban 0, none of the brachiopods are known even to 
belong definitely to genera occurring in the Shan States. 

3 Jacob, C. and Dassault, L., Bull. Serv . Oiol. Indochina, Vol. XIII, Fasc. IV, p. 52, 
(1924). 
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It therefore follows that the Triassio ammonites from Luang 
Prabang arc not associated with definitely known Namyau or Liu- 
wun forms, and unless an extensive association of such forms is 
shown, the age of the Namyau beds cannot bo lowered to the Norian, 
nor can the Luang Prabang beds be compared with the former. 

The braehiopod limestones of Ban 0 and Pac Ma, formerly 
classified as Callovian, are now placed in the Norian, but since there 
are no forms in the Ban 0 or Pac Ma limestones that are identical 
with the Namyau brachiopods, a comparison with the latter is simi¬ 
larly futile. The occurrence of IJolcothyris laosensis at Ban 0 is not 
sufficient to institute a correlation and to state that Namyau forms 
are associated with Triassio forms at Ban 0. In the present instance 
there is at best only generic and not specific identity. And in the 
writer’s opinion a critical study of this species may ultimately reveal 
that it cannot be referred to Holcothyris at all. 

The conclusion is again the same, that no definite, association of 
Namyau forms with undoubted Triassio forms in Tndo-China has 
been shown to exist. 

V.—THE AGE OF THE NAPENG AND OTHER BEDS. 

I now come to the second proposal, namely, to lower the Napeng 
beds of Rhaetic age and other formations in Indo-Ohina containing 
a Napeng fauna, to be Norian. This of course is not. so serious a 
matter as the lowering of the Nomyaus to the Trias, but it merits 
discussion. 

The evidence that militates against this presumption appears to 
me to be quite strong. Apart from the presence of several forms like 
Cassianella cf. suhspeciosa, Martin, Myaphoria cf. ernmerichii, Winkler, 
Isocyprina ewaldi, Borneman, that are closely related to Rhaetic 
species, there are at least three other species Pteria ( Avicula ) con- 
torta , Portlock, Grammatodon lycetti , Moore, and Gcrmllia praecursor, 
that are definitely European Rhaetic forms, and one of these, Pteria 
(Avicula) contorta , Portlock, is the zone fossil that definitely stamps 
the age of the Napeng beds as Rhaetic. This identification has also 
been supported by Kossmatt, so that there could bo no doubt as 
to its authenticity. 

According to the French 1 view certain beds at Con Tagne contain¬ 
ing a typical Napeng fauna and even “ an Avicula related to the 

’Jacob, C. and Dussault, L., Bull. Serv. Gtol. Indochine, Vol. XIII, Fasc. IV, p. 43, 
1924). 
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zone fossil A. contorta, Portloclc ” are also referred to the Norian 
though it is stated that ‘ from tho standpoint of official Indian geology 
they aro indubitably of Rhaetic age 1 

It would appear that if the view of the French geologists is 
accepted, the value of an important zone; fossil like Pterin ( Avicvla) 
contorta must be nil. If, on the other hand, the identification of 
the species from the, Napong beds of the, Shan States and the Con 
Tagnc beds of Indo-Ohina is correct, and there- appears no reason to 
doubt it, for Kossmatt 3 also confirms it, the 1?liaetic age of the 
Napeng beds cannot be easily impugned. 

Dealing with the fauna of the, Samneua synelino it is stated by 
Coggin .Brown (according to Fromaget’s views) that 4 here again thorn 
ia tho same association of a torobratulid from the hrachiopod linmalotios with the 
Shan Rliaotin (?) fauna 3 

This needs comment. As 1 have pointed out on a previous 
page, the, association a terebratulid with this fauna is of no signi- 
licanee at all,- there, may bo a score or more of terebratulid species 
associated with the Shan Rhaetic fauna,- but the question is, arc 
they identical with the terebratulids from the Namyau series and 
the Liu-wun brachiopod beds of the Yunnano-Burmese area, or even 
with those, occurring in the ammonite and brachiopod bearing beds 
of Luang Prabang, containing cephalopoda of Triassic age ? 

In the present, instance only a single terebratulid —Terebratula 
c-f. bmnaensis, bus been found associated with a Shan Rhaetic fauna 
and even this is not identical with any of the forms recorded from 
the various brachiopod horizons in the Shan States. The conclusion 
is once again inevitable that the Napeng beds, the Con Tagne and 
other beds in Indo-China containing Rhaetic fossils cannot be corre¬ 
lated with the Namyau or- Liu-wun beds and that no case has been 
made out for regarding all these formations as contemporaneous. 

My own view is that in the case of the Indo-Chinese formations 
described as braehiopod bearing beds, lower horizons are repre¬ 
sented than those of the Red Beds of the Shan States and Yunnan, 
that is, tho Namyau and Liu-wun formations. And if it has been 
found necessary by Fromaget and others to lower the age of some 
of these Indo-Chinese beds, formerly placed in the Lias or in tho 
Callovian, a case has hardly been made out to bring down with it 

1 Loc. eit., p. 191. 

* In La Touche, Mem. Oeol. Surv. Ind^ XXXIX, p. 289, (1913). 

*Lo c. eit., p. 197. 
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the horizons of the Shan Mesozoic formations in the face of multifold 
faunal evidence. 

The question is of importance from another view-point, for it 
will affect the age attributed to earth-movements ,,in this region. 
However, this question has been dealt with more fully by Dr. Coggin 
Brown 1 and I shall not discuss it further. 

Finally, I would mention another question brought forward by 
Coggin Brown regarding the sub-division of the Namyau series into 
a lower and an upper division—the Namyau limestones and Namyau 
shales respectively. My survey of almost contiguous areas to those 
mapped by La Touche and others has shown that this division is 
noil-existent. 

I have io thank my colleague, Mr. E. B. Gee, for valuable sug¬ 
gestions in the preparation of this paper. 

Summarised, the main conclusions are as follows:— 


VI.—SUMMARY. 

(i) The Liu-wun beds contain an identical fauna to that of the 
Namyau series and are contemporaneous with the latter. 

(ii) Neither the Namyau nor Liu-wun formations contain any 
fossils that are. definitely known to be of Triassio age. 

(iii) On th^ other hand, definitely known forms of Jurassic— 
Batkonian to Kimmeridgian, ages have been recorded from these 
formations. The beds are, therefore, not older than the Bathonian, 
and in any case cannot be referred to the Trias. 

(iv) None of the Indo-Chinese formations contain species that 
can be definitely said to be identical with those from the Namyau 
or Liu-wun beds. Therefore, at present , a correlation between the 
latter two and the Indo-Chinese formations can hardly be suggested. 

(v) The Napeng beds are of Khactic age. The Con Tagne beds 
in Indo-China must be similarly classified on account of the presence 
of Pteria (Avioula) contorta, Portlock, the zone fossil of the Rhaetic, 
and of a fauna identical to that of the Napeng beds. 

(vi) Lower horizons appear to be represented in Indo-China than 
in the Yunnano-Burmese area. At present we have not sufficient 
data to institute comparisons between the faunas of the two regions. 
When our knowledge of the Upper Triassic faunas of Yunnan and 
neighbouring territories increases such comparisons may become 
possible. 

1 Loc. eif., p, 204. 
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VII.—POSTSCRIPT. 

.Since tins paper went to the press my attention has been drawn 
to a recent contribution by Dr. Oowper Reed*, describing certain 
lamellibranchs from the Namyau series. Dr. Reed has provisionally 
distinguished two horizons, namely, the Cornbrash and the Batho- 
nian on the basis of the lamellibranchs. 

This is of interest since, in the General Report for 1936, when 
referring to certain brachiopods collected by me from Hsai Hkao, 
in the Northern Shan States, it was stated that ‘the terebratulids 
from Hsai Hkao appear to indicate a Cornbrash date 

With regard to assigning definite horizons to the faunas from 
the Namyau and other beds, some doubt is bound to remain till 
extensive collections from them have been described. Thus, in the 
case of the Mesozoic bed of East Africa, Dr. Cox finds ‘it impossible 
to discriminate between the Bathonian and Callovian from the evidenoe of the 
gastropoda and lamellibnanohs alone This fact has been emphasised by 
Dr. Reed who further states 3 4 much lees, therefore, can we draw final 
conclusions from the lamellibranchs alone in the collection 

Dr. Reed’s description of* the lamellibranchs, however, leaves 
no doubt as to the Jurassic age of at least part of the Namyau 
series, and confirms the broader conclusions arrived at from a study 
of the branchiopods alone, from the same series elsewhere. The 
Norian-age theory of the Namyau and Liu-wun beds can, therefore, 
hardly be maintained, even on the evidence of the lamellibranchs, 
whose investigation Dr. Coggin Brown has rightly advocated. 4 
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MISCELLANEOUS NOTE. 

Quarterly Statistics of Production of Coal, Gold and Petroleum 
in India : January to March, 1936. 


Coal. 


— 

•January. 

February. 

Manli. 

Quarterly 

total 

for 

uaeh 

Province. 


Tons. 

Tons. 

Tons. 

Tons. 

Aaspm .... 

21.3:,8 

17,020 

16,382 

54,710 

Baluchistan . 

253 | 

250 

505 

1,008 

Bengal .... 

581,758 

61)9,213 

620,850 

1.901,819 

Bihar and Orissa . 

1,113.951 

1,222,151 

1,096,234 

3,432.312 

Central Piovinco . 

145,288 

149,687 

127,236 

422,211 

Punjab 

13,280 

13,391 

15,401 

42,122 

Tot at. 

1,875,861) 

2,101,715 

1,876,658 

5,854,242 


Cold. 


— 

January. 

February. 

March. 

Quarterly 

Jotal 

for 

each 

Company. 


Ozs. 

Ozs. 

O'ifi. 

<)/.«. 

Tlio Mysore Cold Mining Co., 
Ltd. 

8,103 

7,655 

8,160 

23/J78 

The Champion Hoef Cold Mines 
of India, Ltd. 

5,884 

5,519 

5,881 

17,284 

Tlio Oorogum Gold Mining 
Company of India, Ltd. 

4,185 

4,180 

4,175 

12,540 

The Nnndydroog Minos, Ltd. 

9,504 

8,935 

9,444 

27,883 

Total 

27,736 

26,289 

27,060 

j 81,685 
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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 


Von. I, 1868. 

Part 1 (out of print), —Animal report for 1867. Coal-seams of Tawa valley. Coal in Garrow 
Hills. Copper in Bundelkhupd. Meteorites. 

Part 2 (out of pnnt). —Coal-seams of neighbourhood of Chanda. Coal near Nagpur. Geological 
notes on Surat oolloctorate. Cephalopodous fauna of South Indian cretaceous deposits. 
Lead in Raipur district. Coal in Eastern Hemisphere. Meteorites. 

Part 3 (ov.t of print).— Gastropodous fauna of South Indian cretaceous deposits. Notes on 
route from Poona to Nagpur vid Ahroednuggur, Jalna, Loonar, Yeotmahal, Mar-gali and 
H ingun ghat. AgatA-flake in pliocene (?) deposits of Upper Godavnry. Boundary of 
Vinclhyan series in Rajputana. Meteorites. 


Vot. II, 1869. 

Part 1 (out of print). —Valley of Poorna river, West Berar. Kuddapah and Knrnool formations. 
Geological sketch of Shillong plateau. Gold in Singhbhum, etc. Wells at Haxareebagh. 
Meteorites. 

Part 2 (out of print). —Annual report for 1868. Pangshura tecta and other species of Chelonia 
from newer tertiary deposits of Ncrbudda valley. Metamorphiii rocks of Bengal. 

Part 3 (out of print). —Geology of Kutch, Western India. Geology and physical geography of 
Nicobar Islands. 

Part 4 (out of print), —Beds containing silicified wood in Eastern Protne, British Burma 
Mincralogical statistics of Kumaon division. Coal-fiold near Chanda. Lead in Raipur 
district. Motoorites, 


Vot. Ill, 1870. 

Part 1 (out of print).— Annual report for 1869. Geology of neighbourhood of Madras. Alluvial 
deposits of Irrawadi, contrasted with those of Ganges. 

Part 2 (mt of print).—Geology of Gwalior and vicinity. Slates at Chiteli, Kumaon. Lead 
vein near Chicholi, Raipur district. Wardha river coal-fields, Jlcrar and Contra! Provinces. 
Coal at Ifarba in Ililaspur district. 

Part 3 (cut of print).— Mohpani coal-field. Lead-ore at SJimanabnd, Jabalpur district. Coal, 
east of Chhattisgarh between Bilaspur and llanehi. Petroleum in Burma. Petroleum 
locality of Sudkal, near Futtijung, west of Rawalpindi. Argentiferous galena and copper in 
Manbhum. Assays of iron ores. 

Pari 4 (mt of print).— Geology of Mount TiUa, Punjab. Copper deposits of Dalbhum and Singh¬ 
bhum : 1.—Copper mines of Singhbhum: 2.—Copper of Dalbhum and Singhohum, 
Meteorites. 


Von. IV, 1871. 

Part 1 (out of print). —Annual report for 1870. Allegod discovery of coal near Gooty, and of 
indications of coal in Cuddapah district. Mineral statistics of Kumaon <Uvision. 

Part 2 (out of print).— Axial group in Western Promo. Geological structure of Southern Konkan. 
Supposed occurrence of native antimony in the Straits Settlements. Deposit in boilers 
of steam-engines at Raniganj. Plant-bearing sandstones of Godovnri vahoy, on southern 
extensions of IC&mthi group to neighbourhood of Ellore and RajmauWri, ui d on possible 
occurrence of coal in Bame direction. 

Part 3 (out of print). —Borings for coal in Godavari valley near Dumaguden and Bhadraohalam. 
Narbada coal-basin. Geology of Central Provinces. Plant-bearing sandstones of Godavari 
valley. 

Part 4 (out of print). —Ammonite fauna of Kutch. Raipur and Hengir (Gangpur) Coal-field 
Sandstones in neighbourhood of first barrier on Godavari, and in country between Godavari 
Upd Ellore. 


II 



Vol. V, 1872. 

Pari J tout of print). —Annual report for 1871. Relations of rooks near Murree (Mari), Punjab. 
Mincrnlojfif.nl nn(fs on gacwi of South Mirzepur and adjoining country. Sandstones in 
neighbourhood of i>r"t barrier on Godavari, > nd in country between Godavari and EUore. 

Part2 (on* of print).— Coast* of LainJiiatan and Persiafrom Karachi to head of Persian Golf, 
and *o 7 i)i! I.f Gulf Mands. Part* of Kummmmnet and Hanamconda districts in Nizam’s 
Dominion.. Ge*iIi.,iV of Or!-™. Now coal-field in south-eastern Hyderabad (Deccan) 
territory- 

Port 3 ((nit of print).- Mad at and Massandim on east of Arabia. Example of local jointing. 
A rial group of WV.dcm Promo. Geology of Bombay Presidency. 

fmt 4 (out of print).- -< Vd in i.orf hern region of Satpura basin. Evidence afforded by raised 
ov>.UT banks <m coasts of India, in estimating amount of elevation indicatod thereby. 
f*osf.ibl'* field of co-d. measure* in Godavari district, Madras Preeidercy. Lameta or intra- 
trapfionii formation of Central India. F’etroleum localities in Pegu. Supposed eozoonal 
limestone of Yf I Jam Bib*. 


Vol. VI, 1873. 

Part /.--Annual n port for 1872. Geology of North-West Provinces. 

part 2 (out ,>f print). — Bierainpur coal-field. Mineralogioal notes on gneiss of south Mirzapur 
and adjoining country. 

Part 3 (out of print). —Celt in ossiferous deposits of Narbada valley (Pliooene of Falconer) s on age 
of deposits and on associated shells. Barakars (coal-measures) in Bedd&danole field, 
Godavari district. Got. ogy of parts of Upper Punjab. Coal in India, Salt-springs of 
Pegu. 

P'u! 4 (out of print).— Iron deposits of Chanda (Central Provinces). Barren Islands and Nar- 
kondtim. Metalliferous resources of British Burma. 


Von. VII, 1874. 

Part / (out of print). .Annual report for 1873. Hill ranges between Indus valley in Ladak and 

Shah-i-Dula un frontier of Yarkand territory. Iron ores of Kumaon. Raw materials for 
iron-smelting in Rnniganj field. Elastic sandstone, or so-called Itacolnmytc. Geological 
noti-H on part r-f Mori horn Hazaribaph. 

Part 2 (out of priat). — Geological notes on route traversed by Yarkand Embassy from Shah-i- 
Dula to Yarkand and Kashgar. Jade in Karakash valley, Turkistan.’ Nptes from Eastern 
Himalaya. Petroleum in Assam. Coal in Garo Hills. Copper in Narbada valley. Potash- 
salt from East Indio. Geology of neighbourhood of Mari hill Btation in Punjab. 

Part 3 {out nf ftrint). --Geological observations mado on a visit to Chadderltul, Thian Shan range. 
Former extension of glaciers within Kangra district. Building and ornamental stones of 
India. Materials for iron manufacture in Kaniganj coal-field. Mangoneso-oro in Wardha 
coal-field. 

Pn r t4(oul of print).- —Auriferous rocks of Dhambal hills, Dhnrwar district. Antiquity of human 
race in India. Coal recently discovered in the country of LuniPathans, south-east comer 
of Afghanistan. Progress of geological investigation in Godavari district, Madras Presi¬ 
dency. Subsidiary materials for artificial fuel. 


Vol. VIII, 1876. 

Part 1 (out of print ).—Annual report for 1874. The Altum-Artush considered from geological 
point of v : ew, Evidences of ‘ ground-ice ’ in tropical India, during Talehir period. Trials 
of Kaniganj fire-bricks. 

Part 2 (oyt of print). —Gold-fields of south-east Wynaad, Madras Presidency. Geological notes 
on Khurtean hills in Upper Punjab. Water-bearing strata of Sorat district. Geology of 
Snindia’s territories. 

Pait 3 (<>nt of print). —Shahpur coal-field, with notice of coal explorations in Narbada regions. 
CoiJ rooonl.lv found near Mofiong. Khasia Hills. 

Part 4 (out of print). —Geology of Nepal, Raigarh and Hingir coal-fields. 


Vox,. IX, 1876. 

Part l (out of print). —Annual report for 1876. Geology of Sind. 

P(U 12 (out Of print ). —-Botirement of Dr. Oldham. Age of some fossil floras of India. Oramufe 
of Slcgodon Ganosa, with notes on sub-genus and allied forms. Sub-Himalayao series in 
tTamu (Jamrnoo) Hills. f 



Part 3 (out of print ),—Fossil floras in India. Geological age of certain groups comprised in 
Gondwana series of India, and on evidence they afford of distinct zoological and botanical 
terrestrial regions in ancient epochs. Relations of fossilifeious strata at Malori and Kota, 
near Sironcha, C. P. Fossil mammalian faunae of India and Burma. 

Part 4 (out of print),—i'owil floras in India,, Osteology of Meryoopotamus diasimilis. Addenda 
and Corrigenda to paper on tertiary mammalia. Plesiosaums in India. Geology of Pir 
Panjal and neighbouring districts. 


Von. X, 1877. 

Part 1 (out of pint). —Annual report for 1870. Geological notes on Great Indian Desert between 
Sind and Rajputana. Cretaceous genus Omphalia near Numoko lako, Tibet, about 75 
miles north of Lhasea. Estheira in Gondwana formation. Vertebrate from Indian tertiary 
and secondary rooks. New Embydino from the upper tcrtiarics of Northern Punjab. 
Observations on under-uround temperature. 

Part 2 (out of pint). —Rocks of the Lower Godavari. ‘ Atgarh Sandstones ’ near Cuttack 
Fossil floras in India. New or rare mammals from the Siwa liks. Aravali series in North- 
Eastern Rajputana. Borings for coal in India. Geology of India. 

Part 3 (out of pint). —Tertiary zone and underlying rocks in North-West Punjab. Fossil floras 
in India. Erratics in Potwar. Coal explorations in DarjiliDg district. Limestones in 
neighbourhood of Barakar. Forms of blowing machine used by smiths of Upper Assam. 
Analyses of Raniganj coals. 

Part 4 (out of print). —Geology of Mahanadi basin and its vicinity. Diamonds, gold, and load 
ores of Bambalpur district. ‘ Eryon Comp. Barrovcosis McCoy, from Sripermatur group 
near Madras. Fossil floras in India. The Blaini group and * Central Gneiss ’ iu Simla 
Himalayas. Tertiarios of North-W r ost Punjab. Geuora Chocromeryx and Rhagathcrium. 

Von. XI, 1878. 

Part 1. —Annual report for 1877. Geology of Upper Godavari basin, botweon river Wardha 
and Godavari, near Sironcha. Geology of Kashmir, Kishtwar, and Pangi, Siwalik mam¬ 
mals. Palaeontological relations of Gondwana system. * Erratics in Punjab.’ 

Part 2 (out of print), —Ueology of Sind (second notice). Origin of Kumaon lakes. Trip over 
Milam Pass, Kuruaun. Mud volcanoes of ltemri and Choduba. Mineral resources of 
Ramri, Chcduha and adjacent islands. 

Part 3 (out of print). —Gold industry in Wynaad. Upper Gondwana series in Triehinopoly and 
Nellore-Kjstna districts. Senarmontiws from Sarawak. 

Part 4. —Geographical distribution of fossil organisms in India. Submerged forest on Bombay 
Island. 


Vou XII, 1879. 

Part 1 (out of print ).—Annual report for 1878. Geology of Kashmir (third notice). Siwalik 
mammalia. Siwalik beds. Tour through Hangraog and Spiti. Mud eruption in Ramri 
Island (Arakaa). Braun its, with Rhodonito, from Nagpur, Central Provinces. Paleon¬ 
tological notes from Satpura coal-basin. Coal importations into India. 

Part 2 (out of pint ).—Molipani coal-field. Pyrolusite with Psilomelane at Gosalpur, Jabalpur 
district. Geological reconnaissance from Indus at Kushaigorh to Kurrum at Thai on 
Af gh an frontier. Geology of Upper Punjab. 

Part 3 (out of print ).—Geological features of northern Madura, Pudukola State, and southern 
parts of Tanjore and Triehinopoly districts included within limits of sheet 80 of Indian 
Atlas. Cretaceous fossils from Triehinopoly district, collected in 1877-78. Spbenophyllum. 
and other Kqniaetaoese with reference to Indian form Trizygia speoiosa, Royle (Spheno- 
pbyllum trizygia, Ung.). Mysoria and Atauamite from Nellore district. Corundum 
from Khasi Hills. Joga neighbourhood and old mines on Nerbudda. 

Part 4 .—“ Attock Slates ” and their probable geological position. Marginal bono of imdes- 
cribed tortoise, from Upper Siwaliks, near Nila, in Potwar, Punjab. Geology of North 
Arcot district. Road section from Murree to Abbotcabad. 

Von. XUI, 1880. 

Petri 1 (out of print ).—Annual report for 1870. Geology of Upper Godavari basin iu neighbour¬ 
hood of Sironcha. Geology of Ladak and neighbouring districts. Teeth of fossil fishes 
from Ramri Island and Punjab. Fossil genera Nbggeratbia, Stbg., Nfiggerathiopeis, 
Fstm., and Rhiptozamites, Schmalh., in pohsozoio and secondary rocks of Europe, Asia 
and Australia. Fossil plants from Kattywar, Shekb Budip, and Sirgujah. Volcanic 
fooi of eruption in Konkin, 
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Part 2 .—Geological not*#. Paleontological notes on lower trios of feimalayam Artesian well* 
at Pondicherry, and possibility of finding sources of water-supply at Madras. 

Pari ,1.—Kumaun lakes. Celt of palaeolithic type in Punjab. Palaeontological notes from 
Karharbari and South Rewa coal-fields. Conflation of Gondwana flora with other floras. 
Artesian well- at Pondj.-her-y. Salt in Rajputana. Gas and mud eruptions on Arfakan 
toa>«t on 12th Marrh I $7ft and in -June 1843. 

Pari 4 lout of print).— Pleistocene deposits of Northern Punjab, and evidence they afford of 
extreme, climate during portion of that period. Useful minerals of Arvali region. Correia- 
lion of (fondwane flora with that of Australian coal-bearing system. Reh or alfcali soils 
and saline well waters. Itch soils of Upper India. Kami Tal landslip, ISth -fieptember 


Vol. XIV, 1881. 

port /.•—Annual report, for 1880. Geology of part of Dardlstan, Baltistan, and neighbouring 
'Ji«f riels. Siwalik carnivora. Siwalik group of Hub-Himalayan region. South Rewab 
Gondwana Kirin Ferruginous beds associated with basaltic rooks of North-Eastern Ulster, 
in relation tn Indian Jaterito. Rajmahal plants. Travelled blocks of the Punjab. Ap- 
pendm to ‘ Paleontological notes on lower trias of Himalayas'. Mammalian fossils from 
IVrirn Island. 

Part £ (trui of print).- Nahau-Siwalik unconformity in North-Western Himalaya. Gondwana 
vertebrates. Ossiferous bods of Ilvndes in Tibet. Mining records and mining record 
office of Oro.it Britain : and Coal and Metalliferous Mines Act of 1872 (England). Cobaltite 
and danatite from Khrsri mines, Rajputana; with remarks on Jaipurite (Svepooritc). 
Zinc-ore (Smilhsonile and Blende) with barytes in Kamul district, Madras. Mud-eruption 
in island of Chcdulia. 

Part 3 (out <>f priml).— Artesian borings in India. Oligodase granito at Wangtu on Sutlej, North- 
West Himalayas. Fish-plate from Hivvaliks, Paheontological notes from Hazaribagh 
and Lohardagga districts. Fossil carnivora from Siwalik hills. 

Part 4 (out of print ).--Unification of geological nomenclature and cartography. Geology of 
Arvnli region, central and eastern. Native antimony obtained at Pulo Obin,* noar Singa¬ 
pore’, Turgite from Juggianett, Kistnah district, and zinc oarbonato from Karnul, Madras. 
Section from JDalhousie to Fangi, vid Saoh Pass. South Rowah Gondwana basin. Sub¬ 
merged forest on Bombay Island. 


Vol. XV, 1882. 

Part t (out of piint). -Annual report for 1881. Geology of North-West Kashmir and Khagan. 
Gondwana Jabyrinthodonts (Siwalik und Jamna mammals). Geology of Dalhousie, North- 
West Himalaya. Palm leaves from (tertiary) Murroe and Kasauli beds in India. Tridos- 
mine from Noa-Diking river, Upper Assam, and Platinum from Chutia Nagpur. On (1) 
ropper it.inc near Yongri hill, Darjiling district; (2) arsenical pyrites in same neighbour- 
bm>d ; (W) kaolin at Darjiling. Analyses of coal and fire-clay from Makum coal-field. 
Upper Assam. Experiments on coal of Find Dadim Khan, Salt-range, with teferenoe to 
production of gas, made April 20th, 1881. International Congress of Bologna. 

Part 2 (out of print ).—Geology of Travancore State. Warkilli beds and reported associated 
deposits at tjnilon, in Travancore. Siwalik and Narbada fossils. Coal-bearing rocks of 
Upper Her and Mnnd rivers in Western Ohntia Nagpur. Penoh river coal-field in Ohind- 
svara district, (Central Provinces. Boring for coal at Engsein, British Burma. Sapphires 
in North-Western Himalaya. Eruption of mud volcanoes in Cheduba. 

Part 3 (imt of print).- -Coal of Mach (Much) in Solan Pass, and of Sharigh on Harnai route 
between Sibi and Quetta. Crystals of stilbite from Western Ghats, Bombay. Traps of 
Parang and Mandi in North-Western Himalayas. Connexion between Hazara and Kashmir 
series. ITmaria coal-field (South Rowah Gondwana basin). Daranggiri coal-field, Garo 
Hills, Assam. Coat in Myanoung division, Henzada district. 

Patii (on* of print). Gold-fields of Mysore. Borings for coal at Boddadanol, Godavari district, 
in 1874. Supposed occurrence of coal on Kistna. 


Vol. XVI, 1883. 

Part J.—Annual report for 1882. Riohthofenia, Kays (Anotnia Lawrenoiana, Koninok). 
Geology of South Travancore. Geology of Charnba. Basalts of Bombay. 

Port 8 (out of ;>rmt).—Synopsis of fossil vortebrata of India, feljori Labyrihthodont Skull 
of Hippotherhim antflopmuni. Iran ores, 4&d subsidiary dutotiAb for toautifaoturo of 
iron, in north-oastem part of Jabalpur district. Latorite and Other manganesa-ors oooqt* 
ting at Gosulpore, Jabalpur district. Umaria coal-field. T. 



Pari 3 (out of print ),'—Microscopic structure oi eotoe Dalhousie rocks. Lavas of Aden. Pro* 
babk occurrence of Siwalik strata in China and Japan. Mastodon angnstidens in India. 
Traverse between Almora and Mussoerree. Cretaceous coal-measures at Borsort^in Khasia 
Hills, near Laour in Sylhet. 

Part 4 (out of print ).—Palaeontological notes from Daltonganj and Hutar coal-fields in Chota 
Nagpur. Altered basalts of Dalhousie region in North-Western Himalayas. Microscopic 
structure of some Sub-Himalayan rocks of tertiary ago. Geology of Jaunsar and Lower 
Himalayas. Traverse through' Eastern Kbasia, Jaintia and North Cachar Hills. Native 
lead from Maulm&in and chromite from the Andaman Islands. Fiery eruption from one 
of the mud volcanoes of Chcduba island, Arakan. Irrigation from wells in North-Western 
Provinces and Oadh. 


VoL. XVII, 1884. 

Part 1 {out of print ).—Annual report for 1883. Smooth-water anchorages or mud-banks of 
' Narrakal and Alleppy on Travanrore coast. Billa Surgarn and otbor eaves in Kurnool - 
district. Geology of Chuari and Sihunta parganas of Cliniuha. Lyttonia, Waagen, in 
Kuling aeries of Kashmir. 

Part 2 (out of print ).—Earthquake of 31et December 1881. Microscopic structure of some 
Himalayan granites and gneissose granites. Choi coal exploration. Rc-discoVery of 
fossils in Siwalik beds. Mineral resources of Andaman Islands in neighbourhood of "Port 
Blair. Intertr&ppeaa bods in Deccan and Laramio group in Western North America. 

Part 3 (mt of print ),-—Microscopic structure of some Arvah rocks. Section along Indus from 
Peshawar Valley to Salt-range. Sites for boring in Raigarh-Hingir coal-field (first notice). 
Lignite near R&iporo, Central Provinces. Turquoise mines of Nishupflr, Khorassatr. Fiery 
eruption from Mynbyin mud volcano of Chcduba Island, Arakan. Langrin coal-field, South- 
West Khasia llills. Umaria coal-field. 

Part 4 (out of print ).—Geology of part of Oangasulan pargana of British Garhwal. Slates and 
schists imbedded in gnoisBoso granite of North-West Himalayas. Geology of Takht-i- 
Suleimaxi. Smooth-water anchorages of Travancoro coast. Auriferous sands of the 
Subansiri river, Pondicherry lignite, and pbosphatio rocks at Mumiri. Billa Surgam caves. 


Vor, XV LI I, 1885. 

Part 1 (out of print ).—Annual report for 1884. Country between Singareni coal-field and Kistna 
river. Geological sketch of country between Singareni ooal-fleJd and Hyderabad. Coal 
and limestone in Doigrung river near Golagbat, Assam. Homotaxis, us illustinled from 
Indian formations. Afghan field notes. 

Part 2 (out of print ).—FoBBiliferous series in Lower Himalaya, Garhwal. Age of MamlliulJ sto ics 
in Lower Himalaya. Siwalik camel (Camelus Antiquus, nobis ex Falc. and Cant. MS.). 
Geology of Chnmba. Probability of obtaining water by means of artesian wells in plains 
of Upper India. Artesian sources in plains of Upper India. Geology of Aka Hills. Alleged 
tendency of Arakan mud volcanoes to burst into eruption most frequently during rains. 
Analyses of phosphatic nodules and rock from Mnssooreo. 

Part 3 (out of print ).—Geology of Andaman Islands. Third species of Mcryeopotamus. Per¬ 
colation as affected by current, Pirtballa and Chandpur meteorites. Oil weds and coal 
in Thayetmyo district, British Burma. Antimony deposits in Mauimain district. Kashmir 
earthquake of 30th May 1885. Bengal earthquake of 14th July 1885. 

Part 4 (mt of print ).*--Geological work in Chhattisgarh division of Central Provinces. Bengal 
earthquake of I4th July 1885. Kashmir earthquake of 30th May 1885. Excavations 
in Billa Surgam oaves. NepauUte. Sabetmahet meteorite. 


Vor.. XIX, 1886. 

Part 1 (mt of print).—Annual report for 1885. Inten ational Geological Congress of Berlin. 
Palreozoio Fossils in Olive group of Salt-range. Cm relation of Indian and Australian coal- 
bearing beds. Afghan and Persian Field notes. Section from Simla to Wangtn, and 
petrological character of Ambhibolites and Quartz-Diorites of Sutlej valley. 

Part 2 (mt of print ).—Geology of ports of BeJlary and Anantapur districts. Geology of Upper 
•X uing basin in Svgpho Hills- Microscopic characters of eruption rocks from Central 
Himalayas. Mammalia of Karmd Caves, Prospects of finding coal in Western Rajputana. 
Olive group of Salt-range. Boulder-beds of Salt-range. Gondwana Homotaxis. 

Part 3 (out cf print ).—Geological sketch of Vizagapatam district, Madras. Geology of Northern 
Jesahr.er. Microscop la structure of MfdanT rocks of Arvali region. Malanjkhaudi copper- 
ore in Bal&ghat district, 0. P, 
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Part 4 (oat of pmt).-Pcteoieum in IiWi*. Peteoleum exploration at EMtamBoring m 
Chbattiagirh coal-fields. Field-note from Afghanistan: No.,3, Turkistan. Fiery Cap¬ 
tion from one of the mud volcanoes of CboJute Wand, Arakan. Namnuanthal iterolito. 
Analysis of gold duet, from Meza valley, Upper Surma. 


Von. XX, 1887. 

Part 1 tout of print ).—Annual report for 1886. Field-notes from Afghanistan t No. 4, from 
Tiirkistaii to India. Pbvoical geology of West British Garhwal; with notes on a route 
traversed through Jaunsai -Binvar and Tiri-Garhwul. Geology of Garo Hills. Indian 
image-ston-s. Hou rulings roeeutly taken oil Barren Island and Nsroondam. Talohir 
bouidor-lM.uk .Analysis of Phosphfttic Nodules from Salt-range, Punjab. 

Part 2 (out of print',.- - fossil vertebral a of India. F.ohinoidea of cretaceous series of Lower 
Narbada Valley. Field-notes: No. 5 —to accompany geological sketch map of Afghanistan 
and North-Fas tom Khoriwsan. Microscopic structure of Rajmah&l and Deccan traps. 
Dolorjto of Cliwr. Identity of Olivo series in east, with speckled sandstone in west, of 
Suit -range, in Punjab. 

p ar t J.--Retirement of Mr. Me.dlir.ott. J. B. Musliketolf’s Geology of Russian Turkistan. 
Crystalline and nutamorphic rooks of Lower Himalaya, Garhwal, and Kumauu, Section 
J. Geology of Simla and J utogh. ‘ Lalitpur ’ meteorite. 

Part 4 {out of print). —Points in Himalayan geology. Crystalline and metamorphic rocks of 
Lower Himalaya, Garhwal, aud Kumaon, Section II. Iron industry of western portion 
of Raipur. Notes on Upper Burma. Boring exploration in Cbhattiagarh coal-field (Second 
notice). Pressure Motamorphism, with reference to foliation of Himalayan Gneissoso 
Granite. Papua on Himalayan Geology and Mieroseopio Petrology. 


Voc. XXI, 1888. 

Part J. -Annual report for 1887. Crystalline and metamorphic rocks of Lower Himalaya, 
Garhwal, and Kumaun, Section III. Birds‘-nest of Elephant Island, Mergui Archipelago. 
Exploration of Jesalmer, with a view to discovery of coal. Facetted pebble from boulder- 
bou (‘ speckled sandstone ') of Mount Choi in Salt-range, Punjab. Nodular stones obtained 
off Colon* bo. 

Part 3 (out of print ).—Award of Woolasten Gold Medal, Geological Society of London, 1888. 
Dharwar System in South India. Igneous rocks of Raipur and Balaghat, Central Provinces. 
tSangar Marg and Mohowgolo coal-fields, Kashmir. 

Part 3 {out of print ).—Manganese iron and Manganese Ores of Jabalpur. * The Carboniferous 
Glacial Period.' Fre-tortiary sedimentary formations of Simla region of lower Himalayas, 

Part 4 tout of print ).—.Indian fossil vertebrates. Geology of North-West Himalayas. Blown- 
sand rock sculpture. Nummulites* in Zanskar. Mica traps from Barakar and Ranlganj. 


Von, XXII, 1889. 

Pari J (out of print ).—Annual report for 1888. Dharwar System in South India. Wajra Karur 
diamonds, and M. diaper's alloged discovery of diamonds in pegmatite. Generic posi t ion 
of so-called Plesiosaurus indious. Flexible sandstone or Itaoolnmite, its nature, mode of 
occurrence in Tndia, and causa of its flexibility. Siwalik and Narbada Chelonia, 

Part 3 (out of prim ).—Indian Steatite. Distorted pebbles in Siwalik conglomerate. “ Carboni¬ 
ferous Glacial Period.” Notes on Dr. W. Waagen’s “ Carboniferous Glacial Period ”, Oil¬ 
fields of Twingoung and Berne, Burma. Gypsum of Nelial Nadi, Kumaun, Materials 
for pottery jn neighbourhood of Jabalpur and Umaria. 

Part 3 (out of print).—Cool outcrops in Sharigh Valley, Baluchistan. Hrilobites in Ncobolus 
buds of Halt-range. Geological notes. Chcrra Poonjoc coal-fields, in Khasia TTilta Cobal- 
titerous Matt from NepAl. President of Gcologioal Society of London on International 
Geological Congress of 1888. Tin-mining in Mergui district. 

Part 4 (out of print).—- Land-tortoises of Siwaliks. Pelvis of a ruminant from Siwaliks, Assays 
from Sambhar Salt-Lake in R4jputan&. Manganiforous iron and Manganese Ores of Jabal¬ 
pur. Palagonite-bearing traps of R&jmah&l hills and Deccan, Tin-emelting in Malay 
Peninsula. Provincial Index of Loewi Distribution of Important Mi tral,., 

Minerals, Gem Stones and Quarry Stones in Indian Empire: Part L 



I 


You XXH1, 1890i 

Part 1 (out of print ).—Annual report for 1889. Lakadongcoal-flolds, Jaintia Hills. Pectoral 
and pelvle girdles and skull of Indian Dioyonodonts. Vertebrate remains from Nagpur 
district (with description of fish-skull). Crystalline and njetamorphio rocks of Lower 
Himalayas, GarhwAl and Kumaun, Section IV. Bivalves of Oliva-group, Salt-range. 
Mud-banks of Travancoro coasts. 

Part 2 (out of print ).—Petroleum explorations in Homai district, Baluehistan. Sapphire Mine 
of Kashmir. Supposed Matrix of Diamond at Wajra Kanir, Madras. Sonapet Gold-field. 
Field-notes from Shan Bills (Upper Burma). New species of Syringosphaariate. 

Part 3 (out of print ).—Geology and Economic Resources of Country adjoining Sind-Pishtn Rail¬ 
way between Sharigh and Spintangi, and of country between it and Khattan. Journey 
through India in 1888-89, by Dr. Johannes Walther. Coal-fields of Lairungao, Meosan- 
dram, and Mao-be-lar-kar, in the Khasi Hills. Indian Steatite. Provincial Index of Loeal 
Distribution of Important Minerals, Misoeliancous Minerals, Gem Stones, and Quarry Stones 
in Indian Empire. , 

Part 4 (out of print).—-Geological sketch of Nairn Tal; with remarks on natural conditions 
governing, mountain slopes. Fossil Indian Bird Bones. Darjiling Coal between Lisu and 
Ranithi rivers. Basic Eruptive Rooks of Kadapah Area. Deep Boring at Lucknow. 
Coal Seam of Do re Ravine, Hazara. 


Vol. XXIV, 1891. 

Part J (out of print ).—Annual report for 1890. Geology of Salt-range of Punjab, with 
re-oonsidered theory of Origin and Age of Salt-Marl. Graphite in decomposed Gneiss 
(Laterite) in Ceylon. Glooiers of Kabru, Pandim, etc. Salts of Sanibhar Lake in Raj- 
putana, and ‘ Reh ’ from Aligarh in North-Western Provinces. Analysis of Dolomite 
from Salt-range, Punjab. 

Part 2 (out of print ).—Oil near Moghal Kot, in Shcr&ni country, Suleiman Hills. Mineral Oil 
from Suleiman Hills. Geology of Lushai Hills. Coal-fields in Northern Shan States. 
Reported Namseka Rnby-Mino in Maingldn State. Tourmaline (Sohorl) Mines in Mainglfin 
State. Salt-spring near Bawgyo, Thibaw State. 

Part 3 (out of print ).'—Boring in Daltonganj Coal-field, Palamow. Death of Dr. P. Martin 
Duncan. Pyroxenia varieties of Gneiss and Soapolite-bearing Rooks. 

Part 4 (out of print ).—-Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology 
and Mineral Resources of Sikkim. Rooks from the Salt-range, Punjab. 


Vol. XXV, 1892. 

Part 1 (out of print ).—Annual report for 1891. Geology of Thai ChotiAli and part of Mari 
country. Petrological Notes on Boulder-bed of Salt-range, Punjab. Sub-recent and 
Recent Deposits of valley plains of Quetta, Pishin, and Dasht-i-Bedalot; with appendices 
on Chamm&ns of Quetta; and Artesian water-supply of Quetta and Pishin. 

Part 2 (out of print ).—Geology of SafAd Kdh. Jherria Coal-field. 

Part 3 (out of print ).—Locality of Indian Tseheffkinite. Geological Sketch of country north of 
Bhamo. Economic resources of Amber and Jade mines area in Upper Burma. ' Iron-ores 
and Iron industries of Salem District. Ricbeokite in India. Coal on Groat Tonasserim 
River, Lower Burma. 

Part 4 (out of print),- Oil Springs at Mogal Kotin Shirani Hills. Mineral Oil from Suleiman 
Huls. New Ambar-like Resin is Burma. Triassio Deposits of Salt-range. 


Vot. XXVI, 1893. 

Part 1 (out of print ).—Annual report for 1802. Central Himalayas, Jadeite in Upper Burma, 
Burmite, new Fossil Resin from Upper Burma. Prospecting Operations, Mergui District 
1891-92. 

Pari 2 (out of print ).—Earthquake in Baluchistan of 20th December 1802. Burante, new amber¬ 
like fossils from Upper Burma. Alluvial deposits and Subterranean water-supply of 
Rangoon. 

Part 3 (out of print) .—-Geology pt Sherani Hills. Carboniferous Fossils from Tenasserim. 

Boring at Chandemagore. Granite in Tavoy and Mergui. 

Part 4 (out of print ).—Geology of country between Chappar Rift and Hamai in Baluchistan. 
Geology of part of Tenasserim Valley with special reference to Teudau-Kamapying Coal- 
geld. Magnetite containing Manganese and Alumina. Hblopite. 



V©L. XXVII. 1894. 

Part 1 (out of print ),—Annual report for 1803. Bhaganwala Coal-field, Salt-range, Punjab. > 

Part 2 (out of print )Petroleum from Burma. Singareid Coal-field, Hyderabad (Deccan). 
Gohna Landslip, Garhwnl. 

Part $ (out of print ).—Cambrian Formation of Eastern Salt-range. Giridih (Karkerbari) Coal¬ 
fields. Chippwl I 1 ?) Flints in Upper Miocene of Burma. Velates Schmideliana, Chemn., 
and Pro velates grambs. Sow. sp.. in Tertiary Formation of India and Burma. 

Pari 4 (out of print).- -Geology of Want ho in Upper Burma. Ecbinoida from Upper Cretaceous 
System of Bal uuh is! an. FTighly Phosphoric Mica Periodotites intrusive in Lower Gondwana 
Rocks of Bengal. Mba-irypersthene-Hornblendc-Perfodotfte lit Bengal. 


Vol, XXVm, 1895. 

Pari I. Annual report for 1894. Cretaceous Formation of Pondicherry. Early allusion to 
Barren Inland. Bibliography of Barren Island and Narooudam from 1884 to 1894. 

Part 2 (mil of print). Cretaceous Rocks of Southern India and geographical conditions during 
kt« r eretao'ons times. Experimental Boring for Petroleum at Sukkur from October 1893 
to March 189.1. T< rl.iary system in Burma. 

Part 3 (out >f print).-- Jadeito and other rocks, from Tanuuaw In Upper Burma. Geology of 
Toclii Valley. Lower (Jimdwanas in Argentina. 

Part 4 ((mt of print).-- Igneous Rooks of Giridih (Kurhurbaree) Coal-field and their Contact 
Effects. Vindhyan system south of gone and their relation to so-oalled Lower Vindhyans. 
Lower Vindhyan area of Souo Valley. Tertiary system in Burma. 


Vol. XXIX, 1896. 

Purl 1 (out of print ).—Annual report for 1895. Acicular inclusions in Indian Garnets. Origin 
and Growth of Garnets and of their Micropegmatitic intorgrowths in Pvroxenio rooks. 

Part 3 (out of priwf).--Ultra-basic rocks and derived minerals of Chalk (Magnesite) hills, and other 
localities near Salem, Madras. Corundum localities in Salem ami Coimbatore districts, 
Madras. Corundum and Kyaojto in Manbhum district, Bengal. Am ient Geography of 
“ Gondwana-land.” Kota. 

Port .?.• - Igneous Rocks from the Toohi Valley. Notes. 

Part 4 (out of print).—Steatite mines, Minim district, Burma. Lower Vindhyan (Suh-Kaimur) 
area of Sono Valley, Rewah. Notes. 


Vol. XXX, 1897. 

Part 1 (out of print ).—-Annual report for 1896. Norite and associated Basic Dykes and Lava 
flows in Southern Tnilia. Genus Vertebraria. On Glossoptoris and Vertebraria. 

Part •/.-—Cretaceous Deposits of Pondlcherri. Notes. 

Purl(out of print ).—Flow structure in igneous dyke. Olivine-norite dykes at Coonoor. Exca¬ 
vations for corundum near Palakod, Salem District. Occurrence of coal at Palana in 
Bikaner. Geological specimens collected by Afghan-Balueh Boundary Commission of 1896. 

Part 4 (uw t of print ).— Ncm&litc from Afghanistan. Quart?.-barytes rock in Salem district, 
Madras Presidency. Worn femur of Hippopotamus irravadiens, Caut. and Fale., from 
Lower Pliocene of Burma, Supposed coal at Jaintia, Baxa Duars. Percussion Figures 
on micas. Notes. 


Vol. XXXI, 1904. 

Part 1 (out of print ).—Prefatory Notice. Copper-oio near Komai, Darjiling distriot. Zewaa 
bids in Vihi district, Kashmir. Coal deposits of Isa Khel, Mianwali district, Punjab. 
Cm-Rileng coal-beds, Assam. Sapphirine-beariog rock from Visagapatam Distriot. Min , 
cellaneous Notes. Assays. 

Part :? (out of print). —I.t.-Genl. C. A. MacMahon. Cyolobus Havdeni Diener, Atoriferous 
OMumiww* of Chota Nagpur, Bengal. On the feasibility 0 f introducing modern methods 
of Coke-making at East Indian Railway Collieries, with supplementary note by Director, 
Geological Survey of India. Miscellaneous Notes. 

Parts (out of print).- -Upper Paleozoic formations of Eurasia. Glaciation and History of Ri n d 
\ alley. Haloritea in Trias of Baluchistan. Geology and Mineral Reaoureee of Mayor* 
bhanj. Miscellaneous Notes. - 

Pari 4 (ml of prim).-Geology of Upper Assart. Auriferous Ocourrenew of Assam. Curious 
occurrence of Scapolite from Madras Presidency, Miscellaneous Notes. Jftdag, 



VOL. xxxn, 1805. 

Part I.—Review of Mineral Production of India during 1898-1803. 

Part 2 (ok t of print ).—General report, April J803 to December 1904. Geology of Provinces 
of Tsang and tJ in Tibet. Bauxite in India. Miscellaneous Notes. 

Part 3 (out of print ).—Anthracolithic Fauna from Subonsiri Gorge, Assam. Elepbaa Antiquus 
(Namadioue) in Godavari Alluvium. Triassio Fauna of Tropites-Limestono of Byans. 
Amblygonite in Kashmir. Miscellaneous Notes. 

Part 4 ,—Obituary notices of H. B. Medlicott and W. T. Blanford. Kangra Earthquake oi 
4th April 1905. Index to Volume XXX11. 

Vor., XXXIU, 1900. 

Part 1 (out of print).— Mineral Production of India during 1904. Pleistocene Movement in 
Indian Peninsula. Recent Changes in Coarse of Nam-tu River. Northern Shan States. 
Natural Bridge in Gokteik Gorge. Geology and Mineral Resources of Namanl District 
(Patiala State). Miscellaneous Notes. 

Part 2 (out of print ).—General roport for 1005. Lashio Coal-field, Northern Shan States. 
Namma, Mansang and Man-ae-lo Coal-fields, Northern Shan States, Burma. Miscellaneous 
Notes. 

Part 3 (out of print ).—Petrology and Manganese-ore Deposits of Sausar Tahsil, Chhindwara 
district. Central Provinces. Geology of part of valley of Kanhan River in Nagpur and 
Chhindwara districts, Central Provinces. Manganite from Sandur Hills. Miscellaneous 
Notes. 

Part 4 (out of Print ).—Composition and Quality of Indian Coals. Classification of the Vindhyan 
System. Gcologj' of State of Panna with reference to tho Diamond-boaring Deposits. 
Index to Volume XXXIII. 


Vol. XXXIV, 1900. 

Part 1 (out of print).— Fossils from Halorites Limestone of Bambanag Cliff, Kumaon. Upper 
Triassic Fauna from Pishin District, Baluchistan. Geology of portion of Bhutan. Coal 
Occurrences in Foot-hills ol Bhutan. Dandli Coal-field: Coal outcrops in Kotli Tahsil 
of Jammu State. Miscellaneous Notes. 

Part 2 (out of print ).—Mineral production of India dining 1905. Nummulites Douvillei, with 
remarks on Zonal Distribution of Indian Nummulites. Auriferous Tracts in Southern 
India. Abandonment of Collieries at Warora, Central Provinces. Miscellaneous Notes. 

Part 3 (out of print ).—Explosion Orators in Lower CJiindwin District, Burma. Lavas of Pavagad 
Hill. Gibbsite with Manganese-oro from Talevndi, Belgaum district, and Gibbsite from 
Bhekowli, Satara District. Classification of Tertiary System in Sind with reference to 
Zonal Distribution of Eocene Echinoidea. 

Part 4 (out of print).—Jaipur and Nazira Coal-fields, Upper Assam. Makum Coal-fields between 
Titap and Namdang Streams. Kobat Anticline, near Seiktein, Myingyan district. Upper 
Burma. Asymmetry of Yenangyat-Singu Anticlino, Upper Burma. Northern part of 
Gwegyo Anticline, Myingyan District, Upper Burma. Brcynia Multituberoulata, from 
Nari of Baluchistan and Sind. Index to Volume XXXIV. 

Vol. XXXV, 1007. 

Part 1 (out of print ).—General report for 1906. Ortbophragmina and Lepidooyelina in Nummu- 
Utio Series. Meteoric Shower of 22nd October 1003 at Dokachi and neighbourhood, Dacca 
district. 

Part 2 (out of print ).—Indian Aerolites. Brine-wells at Bawgyo, Northern Shan States. Gold- 
bearing Deposits of Loi Twang, Shan States. Physa Prinsepii in Maestrichtian strata of 
Baluchistan. Misc ellaneous Notes. 

Part 3 .—Preliminary survey of certain Glaciers in North-West Himalaya. A.—NoIch on certain 

Glaciers in North-West Kashmir. 

Part 4 .—Preliminary surrey of certain Glaciers in North-West Himalaya. B.—Notes on certain 
Glaoiers in Lahanl. C.—Notes on certain Glaciers in Kumaon v Index to Volume XXXV. 

Vol, XXXVI, 1907-08. 

Part 1 (out o/pmf).-^Petrolpgioal Study of Rocks from hill tracts, VIzagapatam district, Madras 
Presidency. Nepheline Syenites from hill tracts, Vizagapatam district, Madras Presidency. 
Stratigraphioal Position of Gangamopteris Beds of Kashmir. Volcanic outburst of Late 
Tertiary Age in South Hsenwi, N. Shan States. New suidu from Bugti Bills, Baluchistan. 
Permo-Carboniferous Plants from Kashmir. 
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Pari 2 (ml of print).— Mineral Production ol India during 1906. Ammonites of Bagh Beds. 
Miscellaneous Notes. 

Pari 3 (out of print). —Marine fossils in Yenangyaung oil-field. Upper Burma. Freshwater 
shells of genus Batissa in Yenangyaung oil-field, Upper Burma. New Species of Dendro- 
phyllia from Upper Miocene of Burma. Structure and age of Taungtha hills, Myingyan 
district, "Upper Burma. Fossils from Sedimentary rocks of Oman (Arabia). Rubies in 
Kachin hills, Upper Burma. Cretaceous Orbitoidcs of India. Two Calcutta Earthquakes 
of 1006. Mirrollancous Notes. 

Part 4 (out of print).- - i V-tido-Fucoids from Pab sandstones at Fort Munro, and from Vindliyan 
scries. Jaddle in Kachin Hills, Upper Burma. Wetchok-Ycdwet Pegu outcrop, Magwo 
district. Upper Burma. Croup of Manganatee, comprising Hollandite, Psilomelanc and 
Coronadile. Occurrence of Wolfram in Nagpur district. Central Provinces. Miscellaneous 
Notes. Index!n Volume XXX VT. 

Vol. XXXVJI, 1008-09. 

Pari 1 (out of print).- Ceneral report for 1907. Mineral Production of India during 1907, 
Occurrence of striated boulders in Blaini formation of Simla,. Miscellaneous Notes. 

Part 2 (out of print). —Tertiary and Post-Tertiary Freshwater Deposits of Baluchistan and Sind. 
Ocology and Mineral Resources of ltajpipla State. Suitability of sands in Rajiuabal Hills 
for glass manufacture. Throe new Manganese-bearing minerals:—Vrcdenburgilc, Sita- 
parite and Judditc. Lateritos from Central Provinces. Miscellaneous Notes. 

Part .? (out of print).- - Southern part of Gwegyo Hills,'including Payagyigon-Ngashandaung 
Oil-field. Silver-lead mines of liawdwin, Northern Shan States. Mod volcanoes of Araknn 
Coast, Burma. 

Part 4.— Gypsum Deposits in Hamirpur district,, United Provinces. Gondwanas and related 
marine sedimentary system of Kashmir. Miscellaneous Notes, Index to Volume 
XXXVI l. 

Von. XXXVIII, 1909-10. 

Part /.—General report for 1908. Mineral Production of India during 1908. 

Part 2 (out of print).- —Ostrea latmiarginata in “ Yenangyaung stage ” of Burma. China-i.lay 
and l'ire-elay deposits iTi Rajmahal Hills. Coal at Gilhurria in Rajmabal hilts. Pegu 
Inlier at Ondwc, Magwc district. Upper Burma. (Salt Deposits of Rajpntana. Miscella¬ 
neous Notes 

Part 3. —Geology of Harawan, Jhalawun, Mekran and the State of Las Bela. Hippuritc-beuring 
Limestone in Soistan and Geology of adjoining region. Fusulinidno from Afghanistan. 
Miscellaneous Notes. 

Part 1. —Geology and Prospects of Oil in Western Promo and Kama, Ixiwer Burma (including 
Nawayan, l'adnung, Taungbogyi and Ziaing). Beeorrolation of Pegu system in Burma 
with notes on Horizon of Oil-bearing Strata (including Geology of Pad&ukpin. Ban byin 
and Aukmanein). Fossil Pish Teeth from Pegu system, Burma. Northern part of 
Yenangyat Oil-field. Iron Ores of (’handa. Central Provinces. Geology of Aden Hinter¬ 
land. Petrological Notes on rocks near Aden. Upper Jurassic Fossils noar Aden. Mis¬ 
cellaneous Notes. Tndex to Volume XXXVIII. 

Vot,. XXXIX, 1910. 

Quinquennial Review of Mineral Production of India during 1904 to 1908 (out of print). 

Voh. XL, 1010. 

Part Pro Carboniferous Lifc-lhovincos. Lakes of Salt- Range in the Punjab. Preliminary 
survey of certain Glaciers in Himalaya. D.—Notes on certain Glaciers in Sikkim. New 
Mammalian Genera and Spooies from Tertiariee of India. 

Port 2 (out of print ).—General Report for 1909. Mineral Production of India during 1909. 

Part 3.- -Revised Classification of Tertiary Freshwater Deposit® of India. Revision of Silurian- 
Tiins Sequence in Kashmir. Fonestella-hearing beds in Kashmir. 

Part 4 ((nit of print). —Alum Shale and Alum Manufacture, Kalabagh, Mianwati district, Punjab. 
Coal fields in North-Eastern Assam. Sedimentary Deposition of Oil. Miscellaneous Notes. 
Index to Volume XL. 

Vot. XLT, 1911-12. 

Part- t. —Age and continuation in Depth of Manganese-ores of Nagpur-Balaghat Area, Central 
• Provinces. Manganese-ore deposits of Gangpur State, Bengal, and Distribution of Gondlte 
(Series in India. Baluchistan Earthquake of 21st Octobet 1999- Identity of Ostrea Pro- 
mensis, Noetling, from Pegu Syatom of Burma and Ostrea Digitalina, Eichwald, from 
Miocene oi Europe. Mr. T. R. Blyth. Miscellaneous Notes. 
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Part 2 .—General Report for 1910. Devonian Fossil* from Cliitral, Persia, Afghanistan and 
Himalayas. Sections in Fir Panjal Range and Sind Valley Kashmir. 

Part 3 .—Mineral Produotiou of India during 1910. Samarakite and other minerals in Nellore 
District, Madras Presidency. Coal in Namchik Valley, Upper Assam. Miscellaneous 
Notes. 

Pari 4. —Pegu-Eoceue Succession in Min bn District near Ngapo. Geology of Henzada .District, 
Burma. Geology of Lonar J>ake, with note on Lunar Soda Deposit. International Geo¬ 
logical Congress of Stockholm. Miscellaneous Notes, index to Volume XL1. 


Vol. XL1I, 1912. 

Part 1 ,—Survival of Miocene Oyster in Recent Seas. Silurian Fossils from Kashmir. Bldlite 
from Salt Range. Gold-hearing Deposits of Mong Long, Hsipaw State, Northoru Shan 
States, Burma. Steatite Deposits, ldar State. Miscellaneous Note. 

Pari 2.—General Report for 1911. Dicotyledonous Leaves from Coal Measures of A&saui. 
Poting Glacier, Kumaon, Himalaya, June 1911. Miscellaneous Notes. 

Part 3 .—Mineral Produotiou of India during 1911. Kodurite Series. 

Part 4 .—Geological Reconnaissance through Dehong Valley, being Geological Results of Abor 
Expedition, 1911-12. Traverse across the Naga Hills of Assam. Indian Aerolites. Mis¬ 
cellaneous Notes. 


Von. KLllJL, 1913. 

Part 1 [out of print).- -General Report for 1912. Gamut os a Geological Barometer. Wolframite 
in Tavoy District, Lower Burma. Miscellaneous Notes. 

Part 2 [out of print ).—Mineral Production of India during 1912. Relationship of the Himalaya 
to the Indo-Giingotic Plain and the Indian Peninsula. Hambergite from Kashmir. 

Part 3. —Contributions to the geology of the Province of Yitnnan in Western China: l.—■ 
Bhaino-Teng-Yimh Area. If.—Petrology of Volcanic Rocks of Teug-Yiieh District. The 
Kirna Hills. Banswal Aerolite. 

Part 4. —Gold-bearing Alluvium of Chiudwin River and Tributaries. Correlation of Siwalik 
with Mammal Horizons of Europe. Contributions to tho Geology of the Provinco of 
Yunnan in Wostorn China : Hi.- -Stratigraphy of Ordovician and Silurian Beds of Western 
Yiiunan, with Provisional Palaeontological Determinations. Notes on “ Cataarocrinus 
Asiatic us ” from Burma. 


Vol. XX.1V, lull. 

Part l [out of print). - General Report for 1913. Carbonaceous Aerolite from Kajputana. Num* 
mulitea as Zone Fossils, with description of some Burmese species. 

Part 2 .—Contributions to the Geology of tho Province of Ytlnnan in Western China: IV.— 
Country around Yiiunan Fu. Dyko of white Trap from Poneh Valley Coal-field, 
Chhiridivara District, Central Provinces. Mineral concussions during 1913. 

Part 3.-Coal-seams near Yaw River, Pakokku District, Upper Burma, The MouaZite Sands 
of Travancore. Lower Cretaceous Fauna from Himalayan Gioumal Sandstone together 
with description of a lew fossils from Chiktdm series. fndarotos salmontanus Pilgiim. 
Future Beheading of Son and Rer Rivera by Hasdo. 

Part 4 .—Salt Deposits of Cis-Indus Salt Range. Teeth referable to Lower Siwalik Creodont 
genus ‘ Dissopsalis ’ Pilgrim. Glaciors of Dhauli and Lisar Valleys, Kumaon, Himalaya, 
September 1912. Miscellaneous Notes, 

Vol. XLV, 1915. 

Part I.—Now Siwalik Primates. Brvohiopoda of Namyau Bods of Burma. Miscellaneous 
Note. 

Part 2 .—General Report for 1014. Note on SivteluruB ami Pa ram achauod us. 

Part 3 .—Mineral Production of India during 1914, Three Now Indian Meteorites. Kuilip- 
pnram, Shnpiyan and Kamsagar. Dentition of Tragulid Genus (Dorcabunoj. Hematite 
Crystals of Corandiform Habit from Kajlidongri, Central India. 

Part 4 .—Geology of country near Ngahlaingdwin. Geology of Chitral, Gilgitand Pamirs. 

Vol. XLVI, 1915. 

Quinquennial Review of Mineral Prodnotion of India for 1909 to 1913 (out of print)* 

21 


Vot. XLVII, 1916. 

Part J .—General Report for 1915. Eocene Mammals from Burma. Miscellaneous Notes. 

Part 2 .—The Deccan Trap Plows of Linga, Chhkdwara District. Central Provinces. Iron 
Ore Deposits of Twinng6, Northern Shan States. 

Part 3.—-Obituary: R. 0. Burton. Mineral Production of India during 1915. Flamingos- 
trea, an eastern group of Upper Cretaceous and Eooane Oatreidse, with descriptions of two 
new species. 

fart 4 !.—Contributions to the Geology of the Province of YHunan in Western China: 5.— 
Geology of parts of tho Salween and Mekong Valleys. A fossil wood from Burma. The 
Visual and Ekh Khera Aerolites. 


You XLVItI, 1917. 

Part 7,—-General Ropoit for 1916. A revised classification of the Gondwana System. 

Part 2. —Mineral Production of India during 1910. Mammal collections from Basal Beds of 
Siwaliks. 

Part 3.~- -Crystallography and Nomenclature of llollandite. Geology and Ore Deposits of 
Bawdwin Mines. Miscellaneous Notes. 

Part 4. —Biono-Lalsot Hills in Eaatcru Rajputana. Origin of the Laterite of Seoni, Central 
Provinces. 

Vot. XLIX, 1918-19. 

Part 1. —General Report for 1917. Cassiterite Deposits of Tavoy. Les Echinides des “ Bagh 
Beds.” 

Part 2.— -Mineral Production of India daring 1917. Support of Mountains of Central Asia. 

Part -Structure and Stratigraphy in North-West Punjab. Aquamarine Mines of Daso, 
13ahistan. Sritnangal Earthquake of July 8th, 1918. 

Part 4 .—Possible Occurrence of Petroleum in Joranm Province: Preliminary Note on the 
Nar-Budhan Dome, of Kotli Tolwil in the Punch Valley. Submerged Forests at Bombay. 
Infra-Trappeann and Siliciiied Lava from Hyderabad, 8. India. 


Von. L, 1919. 

Part /.—General Report for 1918. Potash Salts of Punjab Salt Range and Kohat. Origin 
aud History of Rock-salt Deposits of Punjab and Kohat. 

Part 2. —Tungsten ;uid Tin in Burma. Inclination of Thrust-plane between Siwalik and Murree 
zone near Kotli. Jammu. Two New Fossil Localities in Garo Hills. Sanni Sulphur Mine. 
Miscellaneous Notes. 

Part 3 (out of print). —Mineral Production of Tndia during 1918. Gastropoda Fauna of Old 
I.also-bods in Upper Burma. Galena Deposits of North-Eastern Putao. 

Part 4 (out of print).— -1 ’itchblende, Monazito and other minerals from Pinlihli, Gaya district, 
Bihar aud Orissa. Natural Gas in Bituminous fialt from Kohat. Mineral Resources 
of Central Provinces. Miscellaneous Notes. 

Von. LT, 1920-21. 

Part -General Report for 1919. Pseudo-crystals of Graphite from Travanoore. Mineral 
related to Xouothne from Manbhum District, Bihar and Orissa Province. Coal Seams 
of Foot-Hills of tho Arakan Yoma, between Letpan Yaw in Pakokku and Ngap6 in Minbu, 
Upper Burma. Observations on “ l’hysa Prinsepii," Sowerby and on a Clionid Sponge 
that burrowed in its shell. 

Part 2. —Classifier; (ion of fossil Oyprwidss. Sulphur near tho confluence of the Greater Zab 
with tho Tigris, Mesopotamia. Miscellaneous Notes. 

Part 3. —Mineral Production of India duriug 1919. Results of a Revision of Dr. Noetling’a 
Second Monograph on tho Tertiary Fauna of Burma. Marine Fossils collected by Mr. 
Pinfold in the Garo Hills. 

Part -f.—Illustrated comparative Diagnoses of Fossil Terebridre from Burma. Indian Fossil 
Viviparce. Now fossil Uuionid from the Intertrappoan beds of Peninsular India. Unionidss 
from the Miocene of Burma. 

Von. LII, 1921. 

Quinquennial Review of Mineral Production of India for 1914-1018. 

Voi» UII, 1921. 

Part l .—General Report for 1920. Antimony deposit of Th&byu, Amherst distriot. Antimony 
dt posits of Southern Shan States. Geology and Mineral Resources of Eastern Persia, 
hukellaueous Notes. 
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Part 2. —Co mparativo Diagnoses of Pleurotomid® from Tertiary formation of Burma. Com¬ 
parative Diagnoses of Could® and Caneellariidse from Tertiary of Burma. Stratigraphy, 
Fossils and Geological Relationships of Lameta Beds of Jubbulpore. Rooks near Lameta 
Ghat (Jubbulpore District). 

Part 3 (out nf print).— Obituary; Frederick Richmond Mallet. Mineral Production of India 
durixm 1920. Mineral Resources of Bihar and Orissa. 

Part 4. —Stratigraphy of the Singu-Yonangyat,. Area. Analysis of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zone-Fossil from Burma: Ampulljna (Megatylotus) 
Birmnnicu. 

Vol. LIV, 1922. 

Part /. —General Report for 1921. Contributions to tho Geology of the Province of Yunnan 
in Western China : VI.—Traverses between Tali Fu and Yunnan Fu. Geology of Takki 
Zain Valley, and Kaniguram-Makin Area, Waziriatan. Geology of Thuyotmyo aud neigh¬ 
bourhood, including Padaukbin. Bitumen in Bombay Island. 

Part 2. —Mineral Production of India during 1921. Iron Ores of Siughbhum and Orissa. Geo¬ 
logical Results of Mount Everest Reconnaissance Expedition. Northern Extension of 
Wolfram-bearing Zone in Burma. Miscellaneous Note. 

Part 3. —Obituary : Rupert William Palmer. Indian Tertiary Gastropoda. IV.—Olivid®, 
Rarpida:, Marginal lid* 1 , Volutid® and Mitrid®, with comparative diagnoses of new species. 
Structure of Cuticle in Glossoptcrie angustifolia Brougn. Revision of some Fossil Baiano- 
morph Barnacles from India and the East Indian Archipelago. Contributions to tho Geo¬ 
logy of tho Province of Yiiiman iu Western China : 7.—Reconnaissance Surveys between 
Shunning Fu, Chingtnng Ting and Tali Fu. 8.—Traverse down Yaug-tzc-cliiang Valley 
from Chin-chaing-kai to llui-li-Chou. Boulder Beds beneath Utatur State, Tricbinopoly 
District. Miscellaneous Notes. 

Part 4. —Geology of Western Jaipur. Geological Traverses from Assam to Myitkyina, through 
llukong Valley; Myitkyina to Northern Putao ; and Myitkyina to Chinese Frontier. Oli- 
gocene Enhinoidca collected by Rao Bahadur S. Sethu Rama Ran in Burma. Mineral 
Resources of Kolhapur State. Kunghka and ManmakJang Iron Ore Deposits, Northern 
Shan States, Burma. 


Vox,. LV, 1923-24. 


Part /.— General Report for 1922. Indian 'l’ortiary Gastropoda, No. 5, Fu sid®, Turbinollid®, 
Chrysodomidm, Strepluriil®, Buecinidae, Nassid®, Columbellhhu, with short diagnoses of 
new species. Geological Interpretation of some Recent Geodetic Investigations (being a 
second Appendix to tho Memoir on the structure of tho Himalayas and of tho G angelic 
Plain as elucidated by Geodetic Observations in India). 

Pari 2. —Obituary: Ernest (Watson) Vrodenburg. Fossil Molluscs from Oil-Measures of Dawns 
Hills, Ton isserim. Armoured Dinosaur from Lametta Beds of Jubbulpore. Fossil forms 
ofPlacuna. Phylogenyof someTurbinellid®. Recent Palls of Aerolites iu India. Geology 
of part of Tvhasi and Jaintia Bills, Assam. 

Part 3 .—Mineral Production of India during 1922. Lignitic Coal-fields in Karewa formation 
of Kashmir Valley. Basic and Ultra-Basio Members of the Charnockite Series in the Central 
Provinces. China Olay of Karalgi, Khanapur, Bolguum District. 

Part 4 .—Obituary : Henry Hubert Hayden. Oil Shales of Eastern Amherst, Burma, with a 
Sketch of Geology of Neighbourhood. Provisional list of Pala?ozoio nnd Mesozoic Fossils 
collected by Dr. Coggin Brown iu Yunnan, Fall of throe Meteoric Irons in Rajputana 
on 20th May 1921. Miscellaneous Note. 

Vat. LVI, 1924-25. 

Part J .—General Report for 1923. Mineral Deposits of Burma. 

Part 2 .—Mineral Production of India during 1923. Soda rocks of Rajputana. 

Part 3 .—Gyrolite and Okonito from Bombay. Freshwater Fish from oil-measures of Dawns 
Hills. Fossil Ampuliariid from Poonch, Kashmir. Calcareous Alga belougiug to Triplo* 
poreUose (Dasycladace®) from Tertiary of India. Froth Flotation of Indian Coals. Sub¬ 
marine Mud Eruptions off Arakan Coast, Burma. Cretaceous Fossils from Afghanistan 
and Khorasan. 

Part 4 .—Merua Meteorite. Stegodon Ganesa in Outer Siwaliks of Jammu. Land and Fresh¬ 
water Fossil Molluscs from Karewas of Kashmir. Burmese Lignites from Namma, Lashio 
and Pauk. Maurypur Bolt Works, 

Vol. LVH, 1925. 

Quinquennial Review of Mineral Production of India for 1919-1923. Price fi Rs. 10 As. 
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Vol. LVlII, 1925-26. 

Part I —General Report for 1924. Fossil Tree in Panchet Series of Lower Gondwanss near 
Asanaol, with Palasontoloeical Description. 

Part 2 ,— Obituary : Francis William W'alker. Possibilities of finding concealed coal-field at a 
workable depth in Bombay Prusidonoy. Basaltic Lavas penetrated by deep boring for 
coal at Bhusawal, Bombay Presidency. 

Purl ,3.- Mineral Production of India during 1924. Enstatite-Augite Series of Pyroxenes. 
Constitution of the Glauconite ond Celadonite. Palagonite-bearing Dolerite from Nagpur. 

Part ■.1 . Fossils Crftacfc* do 1'Afghanistan. Fosailes du Kashmir et des Pamirs. Additions 
and Corrections to Vredonburg’s Classification of the Cypraidae. Petrology of Rocks from 
Girtiar and Osbam Hills, Kathiawar, India. 

Vol. LIX, 1926. 

Pari 1. - General Report for 192C. Foraminifera of parts of Western India. 

Pint 2. Sampling Operations in Petich Valley Coal-field. Composition of some Indian Garnets. 
Geolocy of Andaman and Nicobar Islands, with special reference to Middle Andaman Island. 
Occurrence of Cryplol.alite. Remarks ou Carter’s Genus Conulites. 

Pad 5.---Mineral Production of India during 1925. Metamorphio Rocks and Intrusive Granite 
of Chhota Cdo,pur State. Indian Species of Conoclypeus. 

Purl 4. Low-Phosphorus Coking Coal in Giridih Coal-Field. Distribution of Gault in Tudia. 
Age of so-called Dacian Fauna from Tibet. Bauxite on Korlapat Hill, Kalahandi State, 
Biimr and Orissa. 

Voi.. LX, 1927-28. 

Part 1. - General Report for 1926. Six Recent Indian Aerolites. 

Part 2.- - Gas Eruption on liamri Island, off Aracan Coast of Burma, in July, 1926. Oil Indi¬ 
cations at Drigh Road near Karachi. Lower Canine of Tetraconodon. Geology of 
P.umli Stale, Rajputaua. 

Putt .3.--Mineral Production of India during 1926. Geological Traverse in Yunaslin Valley. 
Ambala Boring of 1926-27. Indian Uniouidae. 

Part 4.- - Relationship botwoon Specific Gravity and Ash Contents of Coals of Korea and Bokaro : 
Coals as Colloid Systems. Coiltact of Basalt with coal-scum in the Isle of Skye, Scotland: 
Comparison with Indian oxamplea. Barakar-Ironstono Boundary near Begunia, Raniganj 
Coal-Field. Raniganj-Panchet Boundary near Asansol, Raniganj Coal-Field. Permo- 
Carboniferous Marine Fauna from Umaria Coal-field. Geology of Umam Coal-field, Rewuh 
State, Central India. Composition and Nomenclature of Chloroph«ite and Palagonite, 
and on Chlorophttite Sories. Miscellaneous Notes. 

Vol. LXI, 1928-29. 

Pan /.- General Report for 1927. Actionodon risinensis in Lower Gondwanus of Villi district, 
Kashmir. Miscellaneous Note : Further Note on Nomenclature of Hollandite. 

Part - Contribution to Geology of Punjab Salt Range. Iron Ore Deposits of Northern Shan 
States. Lowor Canine of Indian Species of Conohyus. Miscellaneous Note: Leucopy- 
rito from Kodurma. 

Pari J.— Mineral Production of India during 1927. Note on Coking Tests with Gondw&na 
Coals. Zinc-Spinel from Southern India. Now Indian Meteorite: Lua Fall. Miscella¬ 
neous Note; LOllingite from HazoribagU District. 

Part 4.- Erratics of the Punjab. Cretaceous Dinosaurs of Trichinopoly District, and Rocks 
associated with them. Orbitolinte from Tibet. Joya Mair Dome Fold, near Chakvi al, 
Jholurn District, Punjab. Occurrence of Allophane at Tikak, Assam. Miscellaneous 
Note : Australian Species of Genus Qisnrtiu. 

Vol. LXII, 1929-30. 

Part 1 .—General Report for 1928. Miscellaneous Note: New Chromite Localities. 

Part 2.—Obituary : Sivarau Sethu Rama Rau. Speoifio Gravity and Proximate Composition of 
Indian Vitrains. New Devonian Fossils from Burma. Rangoon Earthquakes of Septem¬ 
ber and December 1927. Epicentre of North-West Himalayan Earthquake of 1st February 
1929. Miscellaneous Notes: Indian Beryl, Atacamite in Bihar and Pyromorplxito in 
Bbagalpur district, Bihar. 

Pari H .—Mineral Production of India during 1928. Granophyric Trachite from Salsette Island, 
Bombay. Coal Resources of Jharia Coalfield. Coal lost by Fires and Collapses in Indian 
Coal Mines. / 

Part 4 .—Age of Aravalii Range. Lake's Rule for Angle of Overthrust, as applied to Himalayas. 
Permo-Carboniferous Succession In Waroha Valley, Western Salt Range, Punjab. Naoki 
(Hyderabad) Meteoric Shower of 29th September 1928. Miscellaneous Notes : Boring 
for water at Daryapur and Fossil Eggs at Yenangyaung. 
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Vot. LXin, 1980. 

Part /.—Goneral Report for 1929. Upper Triassia Foesils from Burmo-Siamofie Frontier.-- 
Thaungyin Trias and Description of CoralB. Upper Triasaic Fossils from Burnso-Siamese 
Frontier.—Brachiopoda and Lamellibranchia from Thaungyin River. Upper Triassic 
Fossils from Burmo-.Siamese Frontier*—Fossils from Kamawkala Limestone. Upper 
Triaesle Fossils from Burmo-Siamcae Frontier.—Now Dusycladaeea, HolosporeJJa Mawrvni.i 
nov. gen., nov. sp., with Description of Allied Genus Aciothlla Pia. Cretaceous Cephalo¬ 
poda in * Red Bods' of Kalaw, Southern Shan Status, Burma. 

Part 2.—Methods of Analysis of Coal used at Government Tost House, Aliporo, Calcutta, with 
an. Editorial Introduction, Now fossil localities within Panelist series of Raniganj Coal¬ 
field. Species of Cyihnt from Pegu Beds of Burma. Two new sjwuios of Unio. {tintiers 
of Karakoram and Neighbourhood. Miscellaneous Note: Dome near Mari in Attack 
Distriot, 

Part 3. —Mineral Production of India during 1929. On the Siiocific Gravity and Proximate 
Composition of somo Indian Dunlins. 

Part 4. —Aspects of Modern Oil Field Practice. Undeseribed freshwater Molluscs from various 
parts of India and Burma. Second note on North-West Himalayan Earthquake of 1st 
February, 1929. Miscellaneous Notes: Tremolitc from near Jasidih, Bihar, Snpphirine in 
Vizagapntam District, and Titaniferous Augito from Chandrawnti, Sirohi State, ltajputana. 

Von. LX1V, 1930. 

Quinquennial Review of Mineral Production of India for 1924-1928. Price U Its. ($ As. 

Vol. LXV, 1931-32. 

Part /."-General Report lor 1930. Additional Notu on Samelia Meteorite, Zoning and 
Difference in Composition of Twinned Plagioolaso Felspars in certain rocks from Sirohi 
State, Rajputana. Albite-Ala B Twinning of Plagioelase Folspais in certain acidic rocks 
from Sirohi State, Rajputana. Jurassic Fossils from Northern Shan States. 

Part 2 .—Syntaxis of North-West Himalayas ; Its Rocks, Tectonics and Orogeny. Preliminary 
Note on Pegu Earthquake of May 6tli, 1930. Determination from World Records of 
Zero-time and Epicentre of Pegu Earthquako of May 6th. 1930. Long Distance Wave 
Speeds of Pegu Earthquako of May 5th, 1930. Rocks boaring Kyauifu and Sillimnnilo 
in Bhandara District, C. P. Stratigraphy of Upper Ranikot Series (Lower Eocene) of Sind, 
ludia. Miscellaneous Note : Fuchsita Vase from Mohonjn Daro (Sind). 

Part 3.~ -Mineral Production of India during 1930. Geology and Lead-ore Dejaisits of Maw son. 
Federated Shan States. Weathering of Vindhyan Building Stone. Murluritex Loin 
Ordovician of Burma. Miscellaneous Notes : Supplementary note on “ Revisions of 
Indian Fossil Plants, Part II Conjfuralos (h. Petrifactions), 1931 ” and Eruption of Mud 
Volcano off Arakan Coast. 

Part 4,— Reaction Minerals in Gamet-Cordieritc-Gneiss from Mogoh. Viiidhyans of we,stem 
Rajputana. Granitic Intrusions in Ranchi and Siughbhura Districts.' * Miscellaneous 
Notes: Chon el in Krol Limestone ; Groon Mica from Bhandara District ; and Olivine- 
Basalt and Tuffs in Malum Series at Jodhpur. 

Vol. LXVI, 1932-33. 

Part 1 .—General Report, for 193L Rudist® from Eastern Persia. 

Part 2 .—Lowor Palaeozoic Fossils from the Southern Shan States. Geology of Nanga Parhat 
(Mt. Diamir) and adjoining portions of Chilos, Gilgit District, Kashmir. Fossil Plants from 
Parsora Stage, Rewa. Swa Earthquake of August Sth, 1929. Overlap in the Ngapo Ares, 
Minfcu District. Miscellaneous Note : Ammonite from Ramri Island. 

Pari 3 .—Mineral Production of India during 1931. Microscopic Study of some Indian Goals. 
Spocifio Gravity and Porosity of Indian Building Stones. Indian Soisinologicai Records 
of Chief Shocks in N.-E. Frontier Region of Burma during 1929 and 1930. Glacier in 
Arwa Valley, Garhwal. 

Part 4 .—Stratigraphic significance ol Fusulinids of Lower Producing Limestone of Salt Range. 
Dadoxylon Zahsrkyi, anew Species of Cordaiteau trees from Lower Gondwanas of India. 
Fossil Pentalocular Fruit from Pondicherry. Kaiava (Galwa) * W'ull ’ in Kurnool District,. 
Talc-Scrpontine-Chlorifce Rocks of Southern Mewar and Dungarpur- Age of certain 
Himalayan Granites. Tables of Production, Imports, Exports s.nd Consumption of 
Minerals and Metals in India. 

Vot. LXVII, 1933-34. 

Pari /.—General Report for 1932. Antbr&colithic Faunas of Southern Shan States. 

Part 2.—Geological Reconnaissance In Southern Shan States. Geology of the country botwoen 
Kalaw and TaunggyJ Southern Shan States. 

Part 3' —Mineral Production of India during 1932. Geological Notes on Traverses in Tibet 
made by Sir Henry Hayden in 1922. Origin of Streakv Gneisses of Nagpur District. 

Part 4 .— Geology of the Krol Belt- Crush Conglomerates of Dharwar Age from Ghota Nagpur 
and Jubbtupore. 
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You LXVm, 1934-36. 

Part 7.— General Report for 1933. Obitnaiy : Malbari Vinayak Rao, Khanpur Meteoric 
Shower. Cambrian Sequence of Punjab Sc It Range. 

Part 2.—Cambrian -Trias Sequence of North Western Kaahmir (Parts of Muzaflarabad and 
Baramulu riertn). Preliminary account of Earthquake of 16th January, 1034, In Bihar 
and Nepal. Obituary : Prumathn Nath Rose. Miseellancoun Notea : Barytes in Manbhum 
l)iHtri( 1 Ji'hui ; Soda Deposit and Manufacture of Caustic Soda and Crude Soap at Panin - 
1.ij, Ahniedabad Distiict; Potash-rontont of Hiuthta, Sambhar Salt Lake, Rajputana; 
Alunogeu from Umldapah District : and Quarterly Statistics of Production of Coal, Gold 
and Petroleum in India : January to March, 1934. 

Puri - Mim.ral Pro-im tion of India during 1933. Manganese-Lim© Scries of Gamuts. Clio- 
mical Composition of Deccan Trap Flows of Liuga, Chhindwara District, Central Pro- 
s imes. Misidhriorius Note : Qmuteriy Statistics of Production of Coal, Gold and Petro¬ 
leum in India ; April to Juno, 1934. 

I'm/ I. Soils ot India. LaUiilisation of KhondalHo. Snout of Biafo Glacier in Baltistan. 
Turonian Ammonite (Mimmitrs Dnvirsi) from Ramri Island, Burma. Miscellaneous Notos : 
Quarterly Statistics of Production of Coal. Gold ami Petroleum in India : July to Septem¬ 
ber. 1931; Tertiary Rocks near Puri; and Crolateous and Eocene Volcanic Rocks of the 
Grout Ilimiluya Range in North Kashmir. 

Vor.. LXIX, 1936-36. 

/’nit /.- Conors I Report for 1934. Primitive Fossils, possibly Atrematous and Ncotrematoufc 
Rrachiopoila. from the Vindiiyana of lnuia. Miacollanoous Kotos Qnnrleily Statistics 
of Production of Coal, Gold and Petroleum in India: Octolar to December, 1934, and 
Additional Koto on Nomenclature of Hollnndite. 
nl y. Traverses in Himalaya. Jabalpur Plants from Sat/ »ra Gondwana Basin. Shizo- 
mu'pfiif Gothan and Sze and Diet y opt eri dinm Feistmantol. Spbarosiderite, containing 
;i Now Epochs of Dadoirylnv {D. patbelienae), from Lower Gondwana Con] Mearates of 
India. Earthquakes recorded by the Pendulum Seismograph at Shillong (Assam) from 
1903 to 1931. Preliminary Geological Report ou Baluchistan (Quetta) Earthquako of 
!\Uv 31st, 1936. Miscollaopous Notos : Quarterly Statistics of Production of Coal, Gold 
and IVtrolotml in India : January to March, 1935 and Gypsum in Upper Vindhyuns of 
Raj put ana. 

/'mt -Mineral i’roduc-tion of India during 1934, India's Coul Resources. (Being a 
jiole on the reserves available in India of good quality coal including coking coal.) 
Results of Low-Temperature Carbonisation of same Lowor Gondwana Indian Coals. 
Attrition lusts on Stones used as Road-Motal in India. Obituary: James Malcolm Mac. 
Imcn. Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold, and Petro¬ 
leum in (/idin : April to June, 1935. 

I’arl !, Biuhan.iii's Lutorito of Malabar and Kanara. Solubility of Quartz. Natural Gas at 
Cogha. Kathiawar. Patwar Meteoric Shower of the 29th July, 1935. Fermoria 
Minima: A ilovisod Classiliiation of Organic Remains from Vindhyans of India. Ore 
minora la from Bawdwin, Shan States. Miscellaneous Nolo: Quarterly Statistics of 
Production of Coal, Gold and Petroleum in India: July to September, 1935. 

Von. LXX, 1936. 

Quinqiicnni.il Review of Minoral Production of India for 1929-1033. Price 6 Rs, 4 As. 

Vol. 71, 1936. 

Pail l. -General Report for 1935. Dyke Rocks of Iteonjhar State, Bihar and Orissa. Miscel¬ 
laneous Goto: Quarterly Statistics of Production of Coal, Gold and Petroleum in 
India : October to Decombor, 1035. 

purl 2. - Porpcti Meteoric Shower of 14th May, 1935. Tirnpati and Bnhjoi Meteorites. () ultra 
(f'rii-isnitirii) giyV«.*!.v from near Baripada, Mayurbhanj State, hlatovidinm. and Weiehselia 
in India Cretaceous Cephalopoda from Red Beds of Kalaw e.nd Ago if Bed Beds, Con- 
tiilmtiou> to the Geology of the Province of Yiinnnn in Western China: 9.- -Brachiopod 
Reds of Liu wait and related formations in Shan States and Indy-China. Geological Age 
of Nauiyan, Liu-wun and Napc-ng Beds and uf certain other formations in Judo-China. 
Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold and Petroleum in 
India • January to March, 1936. 

Contents and liulox to Records, Vols. I*LXV (1936). Price 6 Rs. 12 As. 

The price fixed for these publications is 1 rupee each part, or 2 rupees eaeb volume of four parts 
and the price of each part beginning with Vol. LTV is Rs. 2-12-0, or each volume of four 
parts Rs, 11. 
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MISCELLANEOUS PUBLICATIONS. 

A Manual of the Geology of India. 4 Vole. With map, 1879-1887— 

Vol. 1. Peninsular Area. j By. H. B. Mudlicott and W, T. Blanford. Price 

Vol. 2. Extra Peninsular Aroa. i 8 rupees (out of print). 

Vol. 3. Economic Geology. By V. Ball. Price 5 rupees (out of print). 

Vol. 4, Mineralogy. By F. R. Mullot. Price 2 rupees {out of print). 

A Manual of the Geology of India, 2nd edition. By R. D. Oldham (1893). Price 8 rupees 
(out of print). 

A Manual of Geology of India, Economic Geology by tho late Prof. V. Ball, 2nd edition, revised 
in parts— 

Part I.—-Corundum. By T. H. Holland (1898). Price 1 rupee (out of print). 

An introduction of the Chemical and Physical study of Indian Minerals. By T. H. Holland 
(1805). Price 8 annas (out of print). 

Popular guidos to tho Geological collection in the Indian Museum, Calcutta— 

No. 1. Tertiary vertebrate animals. By R. Lydokker (1879). Price 2 annas (out of print). 
No. 2. Minerals. By F. R. Mullet (1879). Prico 2 annas (out of print). 

No. 3. Meteorites. By F. Fodden (1880). Price 2 annas. 

No. 4. Paleontological collections. By 0. FeiBtinantol (1881). Price 2 annas. 

No. 6. Economic mineral products. By F. It. Mallet (1883). Prico 2 annas (out of print). 

A descriptive catalogue of the collection of minerals in the Geological Museum. By F. R. Mullot 
(1883). Price 1 rupee 8 atuas. 

Catalogue of the remains of Siwalilc Vertenraba contained in the Geological Department of the 
Indian Museum. By R. Lydokker, Pt. I. Mammalia (1885). Prico l rupee. Part II. 
Avos, Reptilia, and Pisces (1886). Prico 4 annas. 

Catalogue of the remains of Pleistocene and Pro-Historic Vertehrata contained in the Geological 
Department of the Indian Museum. By R. Lydokker (1886). Prico 4 annas. 
Bibliography of Indian Geology. By R. D. Oldham (1888). Price i rupee 8 annas. 
Bibliography of Indian Geology. By T. H. D. LaTouche— 

Part I-A. Bibliography (1917). Price 4 rupees. 

Part I-B. Index of minerals of Economic Value (1918), Price 4 rupees. 

Part If. Index of Localities (1921). Price one rupee. 

Part III. Index of Subjects (1923). Price 4 rupees. 

Part IV. Paleontological Index (1926). Prico 7 rupees. 
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R. Lydbkker. Pt. 4 (1886) (out of print) s The Laby rinthodont from the 
Bijori group, by R. Lyd bicker. Ft. 5 (1885) (out of print); The Reptilia 
and Amphibia.of the Maleii and Dtunta groups, by E. Lylekxkr. 


(See. X.) -INDIAN TERTIARY AND FOST-TERTURY VERTEBRATA, by R. 

LYDEKKER, except Vol. 1,Pt, 1, by R. R. FOOTE. 

Vol. I pp. xxx, 300, pis. 50. 1874-80. Ft. I: Rhinoceros deceanensjs. Ft. 2; Molar teeth 
and other remajns of Mammalia. Ft. 3 : Crania pf Ruminants. Ft. 4 e 
Supplement'to Ft. 3. Ft. 6.: Siwaljk and Narbad* Proboseidisw / 

Vol. II, pp. av, 363, pis. 46. 1881-84. Pt. 1: Sivolik Rhwocerotidis* 

to Siur&bk and Narbada Proboscidm. Ft. 36j*alik aftd -Narbada 
Equicte. Ft. 4 j Staalik Camelopardalidse. Pt. 5: SrtfitHk gfeJenodohi 
Suiua, ete« Ft,'I: Siualik and Narbada Carbivora.' 




Vou iii r 



. w - * 3 *$3? 

1S 1 

\oi. r, pp. 16 |-MO-fM2-f-91i = gjf0 ) p| 8 5-j„28^.gg.i X3»l(u ig7i ok p , . 

Tortiary Crabs irom SindUnd Kach. k wj^ 2) ?Siml' vtSffiV 
and Alcyonaria; by P. Martin l),p* o m] * ™ md ,7? teli Corals 
of Sirul: Fas, 1 The. PntAHn ;■ n ' . ? ■ ■Pm I) ossil Bchinbidea 

Series in Western Sind: Fas 3 The^Kbirth^^ ^ <W ’ p lbo -K^oikot 
(Oligooene) Rories i Fas . 5 The Sm '’*«*- *, The Nari 

of Kac-Jt and Kattywar; by Duncan, Sladcn and SnS ^ 


tr »» 


(S “- x HI')-SALT.UANGli FOSSILS, % WILLIAM WAAGEN. ft,.]) 

J. roducfcus-Lxtnoatono Group ■ Vol Int l mk7oi ., 

„ 1 ;; 1 pt * l {S ' Sr* c v hJ sp«*». pp- 72, pis. 6. 

” l m i 83 )^il 0p ?^ & n n f 8 «PP^ootto pt. 1 , pp, m 
nSi/p , pI ' ^ (1 doubk >> u 

(xtii-x£v) yp0da ’ pp - 144 < 185 -m pl«. 8 

” 4 <1 62 2 S.^ x ; Sri I ^ OPOda, PP> 442 < 329 - 77 °)> pl«- 

” 3 (l (7?i PP- 64 

” ( (xovU-civi)!" ’ PP ‘ 90 (835 ' 924 >' P ls - 20 

7 (1887). CceJonterata, Protozoa, pp. 74 ( 025 . 9 f)fi) 

VtmU f from the Ceratite Formation: Vol. II* f 

pis. 40 (out of print). * 4 * (1896). 1 isces-Am mouoidea, pp. 324, 

Geological Go™,,,, Vol. IV, pi. I ajja pp , Mt* 4 ( « ofprim . 

*' 2 f 1891 )' TP- 89-242, pis. 8 (out of print). 


9* 


Dnnfl p a • . ... (Sek ' xv -)~HfMALAYAN FOSSILS. 

^ o: 

®" tea"” 0 ” *■“ - so- i. vi i, 

™" Pp'h^Iaa!?? D,*G. raSSA 0 " Sk * , “ ° f K “ Uon 1 “ I <“>*“1 < Vol. I, pt. 4 < 18 »j> 
l ' £c" ?“* to Cmtr<J aiooGoyos 1 Vol. I, pt. S (IMS), pp. 204, pl». JO. by Dr. Q, 

Si ollhlwl If S H' * ( jjja pp. 188, pb. 23. by Dr. 0. Dionor. 

■•"tl-r-rRni| t 1,iS ggy: :T»J’ >?• * <'«»)• »• 118, plo. 81. by Dr. C. DW. 

■:$£*.. % ™ ' T «M». «■ 1 ( 18 S 8 A PP- 1 * 7 , pie. 88 , by 

wi» ; Voc in. *. 2 <«*,,. , 6> ^ „ (a ^ 

7 


~..A»«»u4upvdft tod4uain 

by Alexander Dittaer. 





toio Fauna o t the Spiti Shales : Vol. IV. Cephalopoda J 1 

2 (1010), pp. 133*306, pU. 47 (2 double) j F~ * “ 

UhJig. LamelUbranrhlatA and Gastropoda; 

K. HoMbaus. Additional Note* on the "**« 

467*511, pis. 4 i by Miss Paula Klejger, Ph.B. 

The Fauna of the Tropito-Limastonc of Byana: Vql. V, Memoir No. I (1900), pp. 2Q1, plS. 17 
(1 double), by Dr. C. Diener. 

The Fauna of the Himalayan Muechdkalk: Vol. V, Memoir No. 2 (1807). JJp, 140* pis. 17 <2 
double), by Dr. O. Dinner. ^ - 

Ladmic, Canuc, and None faunas of Spiti j Vol. V, Memoir No. 3 (1900), pp. 167, pl».24(S double), 
by Dr. t*. Diener 

Jxjwor Tuhshk Cephalopoda from Spiti, Malla Johar and Byans: VoL VI, Memoir Np. 1 (1800), 
pp 186, pi*. 31, by lire. A. von Kraft and C. Diener. 

Tlte Fauna of the Tran mat oermu* Limo&tone of Painkhanda: Vol, VI, Memoir No, 3 (1809), 
pp. 3(», pis ft. by Dr. C. Dienor. 

The Cambrian FosriIh of Spiti: Vol. VII, Memoir No. 1 (1910), pp, 70, pie. 0, by F. R. 0. Reed, 

Ordouuan and Silurian fossils from the Central Himalayas: Vol VII, Memoir No, 2 (1912), 
pp 168, pl«. 20, by F. Tt. C. Reed. 


(Skr X\I.)- BALUCHISTAN FOSSILS, bp FRITZ NOETLING, Ph.D„ F.G.S. * 

Tlio Fauna nt tint Kollaways of Maz&r Drik: Vol. I, pt. 1 (1896), pp. 22, pis. 13 (Out of print.) 

The Fauna of the (Neocomian) Belemnite Beds: Vol. I, pt. 2 (1897), pp. 0, pis, 2 (out of print). 

The Fauna of the Upper Cretaceous (Ma&rtnchtien) Beds of the Maxi Hills i Vol. I, pt. 3 (1897), 
pp. 70, pis. 23 (oaf of print). 

The price fixed for these publications is four annas per single plate, with a mndwmm charge 
of Re. 1. 


(NEW SERIES.) 


The Cambrian Fauna of the Eastern Salt-range s Vol I, Memoir 1 (1899), pp. 14, pt l, by K, 
Rodlirh. Brice 1 Re. 


Notes on the Morphology of the Peleoypoda; Vol. I, Memoir 2 (1899), pp. 68, pis, 4, by Dr. Frlti 
Noetling. Price 1 Re. 4 As. 

Fauna of the Miocene Bods of Burma: Vol. I, Memoir 3 (1901), pp. 378, pis. 26, by Dr. Frits 
Noetling. Price 6 Rs. 4 As. {out of print). 

Observations sur quolques Plante* Fossiles dos Lower Gondwanos: Vol. n. Memoir 1 (1002), 
pp. 30, pis 7. by R Zeiller. Price 1 Re. 12 As, 


Permo Carboniferous Plants and Vertebrates from Kashmir: Vol. II, Memoir No. 2 (1906), 
pp. 13, pis. 3, by A. 0. Seward and Dr. A. Smith Woodward. Price 1 Re. 

The Lowor Paleozoic Fossils of the Northern Shan States, tipper Burma: Vol. H, Memoir 
No. 3 (1909), pp. 184, pis. 8, by F. R. C. Reed, Price 2 Rs. 

The Fauna of the Napeng Beds Mr the Rhcetio Beds of Upper Burma: Vol, H, Memoir No. 4 
(1008), pp. 88, pb. 9, by Miss M. Heeley. Price 2 Rs, 4 As. 

The Don ouifvn Faunae of the Northern Shan States: Vol, H, Memoir No. 6 (1900), no. 183 , 
pis. 20, by F. R. C. Reed. Price 8 Rs. 


The Mol’usca of the Ranikot Series: Vol. Ill, Memoir No. 1 (1909), pp. xix, 83, pis. 8, by M. 
Oosmwui and G. Pissarro. Introduction by E, W. Vredenburg. Price 2 Rs. 

Tho Brachiopoda of the Namyau Beds, Northern Shan States, Burma. Vol. Hi, M*moi r No. 2 
(1917), pp. 254, pis. 21, by S, S. Bookman, Price 6 Rs. 4 As. 
wme Fish i " * " ‘ ‘ “ 


On some 
No 

Anthracohthic 

The Fossil Girs ffld® of India; VoL 
Price 1 Re. 4 As. 



u$r No. Iil211> pjbSO, pH. 0, 

«a- * IWV * *•»« -r , _ . f g V 

The Vertebrate Fauna of the Ga) Mm to the Bugti Hflli and-the I VS&JV, Mutoilr' 

No.2(mihP^88,l^08i«rtiittRlv^U.T5.ttlgrim. Prto*?SsJ 1 



G<mdw$ana Plants from, tbt Golalgarh Pass, Ka s hmir : YaiL IT, Memoir No. $ (1912), 
pp, 10, pla. 3, by A. C. Seward. Price 1 Be* 

Mespzoio Plants from Afghanistan and Af$um<Tuskiittm: YoL IV, Memoir No. 4 (1912), 

, PP* 87, phu 1 , fey A. OrSew«a. Price 1 Re. 15 A*. ‘ 

Srfrttie Fauna of Kashmir: Vol. V, Memoir No. 1 (1913), pp. 133, pis. 13, by Dr. 0. Diener. 
Price 3 Rs. 4 As. 

Xbe AnthnMjoHtbio Fann® of Kashmir, Kanaur and Sprit t Vo!. V, Memoir No. 2 (1915), pp. 136, 
pto. li, by Dr, 0, Dimer. Price 2 Rs, 12 As. 

JoCritaod at l'Eor&iedtt Tibet Central; Vol. V, Memoir No. 3 (191ft), pp. 52, pla. 1ft, by Prof. 
Henri DonviM Price 4 Rs. 

Supplementary Memoir on New Ordovician and Silurian fossils from the Northern Shan States : 

Vol. VI, Memoir No. 1 (1915), pp. 98, pie. 12, by F. B C> Bood. Frioe 3 Be. 

Devonian Fossils from Chitral and the Pamirs: Vol. VI, Memoir No. 2 (1922), pp. 136, pla. 16, 
by F. B. 0. Bead. Price 4 Ba. 

Ordovician and Silurian Fossils from Yunnan: Vol. VI, Memoir No. 3 (1917), pp. 39, pla. 8, by 
F. B. C. Beed. Price 2 Re. 

Upper Carboniferous Fossils from Chitral and the Pamirs: Vol. VI, Memoir No. 4 (1925), pp, 
134, pla. 10, by F. B. C. Beod. Price 9 Be. 13 As. 

Indian Qondwaaa Plants. A Revision j Vol. VII, Memoir No. 1 (1930), pp. 41, pis. 7, by A. C. 
Seward and B. Sahni. Price 1 Be. 12 As. 

The Lamellibranohiata of the Eooene of Burma : Vol. VII, Memoir No. 2 (1923), pp. 24, pis. 7, 
by Dr. G. de P. Cotter. Price 3 Bs. 10 As. 

A Review of the Genua Gisortia with descriptions of several species: Vol. VII, Memoir No. 3 
(1926), pp. 78, pis. 32, by E. Vredenborg. Price 10 Bb. 5 As. 

An incomplete skull of Dinotherinm with, notes on the Indian forma: Vol. VII, Memoir No. 4 
(1924), pp. 13, pis. 3, by B. W. Palmer. Price 1 Be. 2 As. 

Contributions to the Palaeontology of Assam: Vol. VHI, Memoir No. 1 (1023), pp. 74, pis, 4, by 
Erich Spangler. Price 5 Bs. 

The Anthracotheiridas of rite Dera Bugti deposits in Baluchistan; Vol. VIII, Memoir No. 2 
(1924), pp. 59, pis. 7, by G. Forster Cooper. Price 4 Rs. 

The Perissodactyla of the Eocene of Burma: Vol. VIII, Memoir No. 3 (1925), pp. 28, pis. 2, 
by Dr. G, E. Pilgrim- Price 1 Re. 9 As. 

The Fossil SukUe in India: Vol. VXH, Memoir No. 4 (1926), pp. 65, pis. 20, by Dr. G. E. Pilgrim. 
Price 11 Bs. 12 As. 


On the Blake Collection of Ammonites from Kschh; Vol. IN, Memoir No. 1 (1924), 
pp. 29. by L. F. Spath. Price 12 As. 

Bevision of the Jurassic Cepbalopod Fauna of Kachh (Cutoh): Vol. IX, Memoir No. 2. Part 1 
(1927), pp. 71, pis, 1.7, price 4 Rs. 12 As.: Pari H (1928), pp. 70.161, rig. 8*19, price 7 Bs, 
14 As.: Fart Hi (1928), pp. 163-278, pli. 20-47, prico 15 Rs. 4 As.: Tart IV (1931), pp. 
270-650, pis. 48102, price 34 Bs, 12 As.: Part V (1931), pp. 551-668, pis. 103-124, price 
12 Ba, 14 As.; Plot VI (1933), pp. i-vii, pp. 659-945, pla. 125-130, price 13 Bs. 8 As.; by 
L. F. Spath. 

Paleozoic and Mesozoic Fossils from Yunnan: Vol. X, Memoir No. 1 (1927), pp. 291, ids. 20, 
by F. B. C. Beed. Price 20 Bs, 9 Ab. 

The Molluscs of the Ranikot Series (together with some species from the Cardita Beaumonti 
Beds) t Vol. X, Memoir No. 2 (1927), pp. 81, pis. 4, by M. Cossmann, and G. Pisano, revised 

, by the late Mr. E. Vradenburg, with an introduction and editorial notes by Dr. G. de P. 

' Cotter. Brice 2 Rs. 6 As. 


Las Coaches h Cardita Beaumonti: Vol. X, Memoir No. 3. Lee Couches h Cardita Beaumonti 
dans le B&ouohistan: Fast;, I (1928), pp. 25, pis. 4, price 2 Bs. 12 As. $ Lm Couches a 
Cardita Beaumonti dans )e Sind: Faso. II (1929), pp. 27-73, pis. 5-11, price 4 Ba. 8 As. i 
by prof. Henri BouviBA 

A Supplement to the MoUnsca of the Ranikot Series t Vo). X, Memoir No. 4 (1928), pp. 76, 
rig. 9, by the Isle E, W» VredenLurg, edited with notes by Dr. G, de P. Orttor. Price 
. 8 Be. 12 As. 


Reyiaiona of Indian Fossa Plants t yol. XI, Conifaralea (a. Impressions and Incrustations): 
, , Pari 1 (1928b pp.l*49, pnee 3Bs. 12 As, ? Conifrrales (b, Petrifactions) i Part If 

by Ptof. B. SahaL 

W o v °s utAft 5 i* 

* the late H. 8* Bum. with aft Introductory Chapter by c. o- Midalemise. Price 6 Rs, BAs. 



The Artiodaetyla of the Eocene o! Burma: Vo). XIII {1928), pp. 39, pb. 4, by Dr. G. fi. Pilgrim, 
Price 3 Re, 12 Aa. 

A Sivapitbecus Palate and other Primate Fossils from India: Vol. XIV (1927), pp* 24, pi; 1, 
, by Dr. G. E. Pilgrim. Price l Re. 8 As. 

Th* Fossil Fauna of the Ssmarm Rouge and some Neighbouring Areas: Vol XV, An Intro- 
doctor? Note : Part I (1930), pp. 18, pis. 1-4, price 1 Re. 4 As.; by Lt.Col. L, M. Darios, 
’ RjL F.G.S. Tho Albian Echinoulea; Part II (1930), pp. 17-23, pi. 4o, jaico 13 As.; 
by Ethel D. Currie, B.So,, Ph.D. e F.G.S. The Bracbiopoda: Part III (1930), pp. 25-87, 
pis, 6-6, price 1 Re. 4 As.; by Helen Marguerite Muir-Wood, M.$c., F.G.S. Layer Albian 
Gastropoda and LmeffibTanchia: Part TV (1930), pp. 30-49, pi. 7, price 14 As.J by L. R. 
Cox. M.A., F.G .S. The Lower Cretaceous Ammonoidea; with Notes on Albian Cephalo- 



A* llOa f UV JJW.'lVUli I4< *'*• I lVO| ■« — — — --— -- — -- 

(1930), pp. 81*128, pis. 11-10, price 3 Rs. 14 As.; by J. W. Gregory, LL.D., D.Sc„ F.R.8. 
r He Mollusca of the Hengu Shales: Part VIII (1930), pp. 129-222, pis. 17*22, price 4 Its. 
14 As.; by L. R. Cox, M.A., F.G.S. 

Upper Carboniferous Fossils from Tibet: Vol. XVI (1930), pp. 37, pis. 4, by F. R. C. Reod. 
Price 3 Rs. G As. 


New Fossils from the Productns Limestones of the Salt Range, with notos on other species: 

Vol. XVII (1931), pp. 5«, pis. 8, by F. R. C. Rood. Price 5 Rs. 6 As. 

The Fossil Carnivora of India: v ol. XVIII (1932), pp. 232, pb. 10, by Dr. G. E. Pilgrim. Price 
13 Rs. 12 As. 

Uppot Carboniferous Fossils from Afghanistan: Vol. XIX (1931), pp. 39, pb. 4, by F. R. C. 
Reed. Price 3 Rs. 10 As. 

New Fossils from tho Agglomerate Slate of Kashmir: Vol. XX, Memoir No. 1 (1932), pp. 79, 
pb. 12, by F. It. C. Rood. Price 8 Rs. 4 As. 

Homoxylon rajmahalense, gen. et sp. nov., a fossil angiospermous wood, devoid of vessels 
from the Rajmahal Hills, Behar: Vol. XX, Momoir No. 2 (1932), pp. 19, pb. 2. by Prof. 
B. Sahni. Price 1 Re. 12 As. 

A petrified Williamsonia (W. sewardiana, sp. nov.) from tho Rajmahal Hilb, India: Vol. XX, 
Memoir No. 3 (1932), pp. 19, pb. 8, by Prof. B. Sahni. Price 2 Ra. 2 As. 

The Jurassic and Cretaceous Ammonites and Belemnitcs of the Atiock District: Vol. XX, 
Momoir No. 4 (1934), pp. 39, pb. 6, by L. F. Spath. Price 4 Rs. 

Tho Triassic, Jurassio and Cretaceous Gastropods and Lamoliibrauchia of the Attock District, 
Vol, XX, Memoir No. 5 (1935), pp. 27, pis. 2, by L. R. Cox. Price 1 Re. 14 As. 

The Mesozoic Braohiopoda of the Attook Distriot: Vol. XX, Memoir No. 4, (in the Press), by 
Helen M, Muir-Wood. 


The Cretaceous Sanrischia and Ornitlibcbia of the Central Provinces of India: Vol. XXI, 
Memoir No. 1 (1933), pp. 74, pis. 24, by Prof. Friedrich Baron von IJueniWuid Dr, C. A. 
Matley. Price 13 Rs. 8 As. 

Cambrian and Ordovician Fossib from Kashmir: Voi. XXT, Momoir No. 2 (1934), pp. 38, pb. 2, 
by F. R. C. Reed. Prico 2 Rs. 8 As, 

The Lower P&toeozoic Faunas of the Southern Shan States: Vol. XXI, Memoir No. 3 (1936), 
pp. 130, pb. 7, by F. R. C. Reed, Price 7 Rs. 10 As." 

Fossil AIgss from the Uppermost Cretaceous beds (the Niniynr group) of the Triohiuopoly 
District, S. India: Vol. XXI, Memoir No. 4 (1938), pp. 49, pis. 6, by Profs. L. liama 
Rno and Julius Pin. Prioe 4 Ra. 10 As. 


Echinoidea of the Persian Gulf: Vol, XXII, Memoir No. I (1933), pp. 35, pb. 3, by E. L. fit. 
Clegg. Price 2 Rs. 8 As. 

. Fossil Mollusca from Southern Persia (Iran) and Bahrein Island: Vol. XXH, Memoir No. 2 
(1938), pp. 89, pb. 8 ; by L. R. Oox. Price 5 Ra. 8 As. . ' 

On Rajocian Ammonites and Belcnmitcs from Eastern'Persia (Iran); Vol. XXII, Moflxoir 
. No. 8 (1936), pp. 21, pi. 1, by L. F. Spath. Priae 1 Re. 2 As. 

A Pemo-Oarboni&roua Fauna from South-West Persia (Iran); Vol. XXI}, Memoir No. 6 
(Hi itita by, A. Roughs, ' 

Some Fossib frem the Eurydestpa and Conularia Beds (Puniabi&n) erf tho Salt Range: Vol, 

/ ^XX^Mhmo»No t l;(^'Me'Pww),byF;R.aR)Md. ‘ ' K . ,.7 

Index to the Genera and Species described in the Paltcontelogfan. Indict up to the year 1891, 
Price lRe. \w. 



RECORDS 


OF 

THE GEOLOGICAL SURVEY OF INDIA. 


Part 3 .] 1936 [September. 


The Mineral Production of India during 1935. By A. M. 
Heron, Q.Sc„ F.G.S., F.R.G.S., F.R.S.E., F.R.A.S.B., 
Director , Geological Survey of India . 


CONTENTS. 


I.—INTRODUCTION— 


Page. 


Total value of production. Number of mineral concessions 
granted. Consumption of minerals and metals , , 234—241 


IT.— Min beals or Group I— 

Antimony; Chromite; Coal; Cobalt; Copper j Diamonds; 

Gold; Umcnite; Iron; Jadeite ; Lead; Magnesite; Man¬ 
ganese ; Mica; Monazite; Nickel; Petroleum; Salt; 

Saltpetre; Silver; Tin; Tungsten ; Zinc; Zircon . 242—278 

HI.— Mineral 8 or Group II— 

Amber; Apatite; Aquamarine; Asbestos; Barytes; 

Bauxite; Beryl; Bismuth; Borax; Building Materials; 

Clays; Columbite; Corundum ; Felspar; Fuller’s Earth ; 

Garnet; Graphite; Gypsum ; Miscellaneous Refractory 
Materials; Ochre; Ruby, Sapphire and Spinel; 

Serpentine; Soda : Steatite; Sulphate of Ammonia . 279— 200 

TV.—Mineral Concessions granted during the year • . 201—327 

( 233 ) B 







234 


Records of the Geological Survey of Indio,. [VOL. 71, 
I.—INTRODUCTION. 

T HE method of classification adopted in the first Review of 
Minoral Production published in these Records (Vol. XXXII, 
1905), although admittedly not ontirely satisfactory, is still the 
best that can be dovised under present conditions. As the methods 
of collecting the returns bocome more precise, and the machinery 
employed for the purpose more effieiont, the number of minerals 
inoluded in Class I for which approximately trustworthy annual 
returns are available- increases, and it is hoped that the minerals 
of Class II- for which regularly recurring and full particulars can¬ 
not be procured- w ill in time be reduced to a very small number. 
In the case of minerals still exploited chiefly by primitive Indian 
•methods and thus forming l ho basis of an industry carried on by a 
large number of persons each working independently and on a 
very small scale, the collection of reliable statistics is impossible; 
the total error from yofy; to year, however, is characterised by 
somo degree of constancy, and the figures obtained may be accepted 
as a fairly reliable index to the general trend of the industry. In 
the case of gold, the small indigenous alluvial industry contributes 
such an insignificant portion to tbo total outturn that the error 
from this source may bo regarded as negligible. 

Since the figures of mineral production published in these Re¬ 
views are in many cases greater than those published in the Annual 
Returns of the Chief Inspector of Minos, it is desirable to explain 
that tho figures published by the Chief Inspector of Minos are con¬ 
fined to mines and workings that come under tho Mines Act, which 
relates only to British India; whereas the figures published in 
those Reviews include the production of both Act and non-Act 
workings in British India, and also the production of tho Indian 
States. For the provision of the data wo are indebted to the Chief 
Inspector of Mines and the Local Governments in respect of British 
India, and to the Indian Durbars and Political Agents in the case 
of Indian States. 

The average value of the Indian rupee during the year 1935 
was Is. G f. 2 d .; the highest value reached was Is. 6fad. and the 
lowest Is. The values for 1935 shown in the tables are 

given on the basis of Is. 6 8 a 9 d. to the rupee; for ease of calcula¬ 
tion, £1^ has been taken to be equivalent to Rs. 13*3 instead of 
Rs. 13*27. 



Part 3.] 


Heron : Mineral Production, 1935. 


235 


Table 1 shows the total valuo of minerals for which returns of 
production are available for the years 1934 and 1935. The average 
figure for tho quinquennium, 1919-1923, was £25,194,123. In the 
following year, 1924, there was an apparent increase of over 
£3,500,000; this was, in part, however, duo to tho higher average 
value of the rupee during that year. Sineo 1924, there has been 
a steady decline, which porsisted down to tho year 1928, for which 
the value was £21,888,528. Thero was an arrest in this decline in 
1929, which showed an increase in total value to £22,328,686, or 
about 2 per cent, over that of 1928. In 1030, howover, tho deelino 
was resumed and the total value of the production fell annually to 
£15,612,235 in 1932. In 1933, the tide turned again and tho total 
valuo of the output increased by nearly £1,000,000 to £16,599,837. 
This rise continued in 1934 when tho total value increased by 
£1,068,550 to £17,608,387 and in 1935. by £1,851,649 to £i 9,520,036. 
Of each of the sixteen minerals with a valuo of over £100,000 
annually, increase's are shown by manganese-ore (i4l*9 per cent.), 
zinc concentrates (41*9 per cent.), silver (36*7 per cent.), mica 
(33*9 per cent.), lead and lead-ore (28*2 per cent.), nickol-spoiss 
(21-8 per cent.), iron-ore (19*4 per cent.), coppor-ore and matte 
(9*3 per cent.), tungsten-oro (4*1 per cent.), gold and petroleum (3*8 
per cent,), coal (3*4 per cent.), building materials (2*9 por cent.), 
salt (0*1 per cent.); decreases are shown by saltpetre and tin-ore 
(0*2 por coni.). Coal remains at the head of tho list, of values 
as the most important mineral, whilst manganese-ore. India’s other 
most distressed mineral industry, continues to make a recovery. 
Amongst less important minerals the largest increases in value 
arc shown by zircon, monazitc, bauxite, boryl, grapliito, refractory 
materials, antimonial lead, chromite and ilmonito; whilst tho most 
important decreases are shown by diamond, judoite, ruby, 
sapphire and spinel. 

An increase or decrease in value does not always correspond to 
a similar variation in output, and cannot, therefore, be regarded 
as an infallible indication of the state ol* an industry. But in 
1935, in all cases, with four exceptions, an increase dr decrease of 
valuo accompanied an increase or decrease in the quantity of pro¬ 
duction. The exceptions were saltpetre, tin and felspar, in which 
increases in output were accompanied by decreases in total value ; 
and salt in which decroase in quantity was accompanied by increase 
in value, 

r2 
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Table 1 .—Total Value of Minerals for which returns of Production 
are available for the years 1934 and 1935. 



11)34. 

1936. 

mm 

Decrease. 

Variation 
per cent. 


£ 

£ 

£ 

£ 


Goal • • * » 

4,741.426 

4,903,822 

162,397 

• • 

+3*4 

Petroleum (a) 

4.614,380 

4,685,333 

170,944 

a • 

+3*8 

Gold .... 

2,200,836 

2,285,848 

85,012 

• • 

+3*8 

Load and lead-ore (b) . 

787,861) 

. 1,010,414 

222,565 

• a 

H-28'2 

Manganesc-ore (d) 

388,240 

960,630 

562,300 

• • 

+144*9 

Building materials 

860,116 

886,190 

26,074 

a • 

+2*9 

Salt .... 

877,720 

878,882 

1,162 

• a 

+0*1 

Silver 

562,867 

769,464 

206,697 

• • 

+36*7 

Tin-ore 

764,688 

763,081 

• • 

1,607 

—0*2 

Mica (c) 

463,423 

604,111 

150,688 

• • 

+33*2 

Copper-ore and matte- . 

422,637 

462,031 

, 39,494 

a « 

+9*3 

Tungsten-ore 

284,066 

296,693 

11,737 

• • 

+4*1 

Zinc concentrates 

201,309 

285,660 

84,357 

• ■ 

441*9 

Iron-ore 

223,443 

266,042 

43,499 

• s 

+ 10*4 

Nickel-speiss 

86,401 

100,814 

106,269 

18,868 

■ • 

+ 21*8 

Saltpetre (c) 

100,420 

• 9 

104 

—0*2 

Hmenito 

{<+30,246 

58,789 

10,544 

• • 

+49*8 

Cliromite . 

23,813 

36,087 

12,774 

a • 

+ 64*8 

Refractory materials . 

13,619 

30,301 

16,782 

■ • 

+ 124*1 

Clays 

26,806 

29,681 

3,785 

• « 

+ 14*3 

Antimoniai lead . . 

16,617 

27,065 

11,448 

■ 4 

+ 73*3 

Steatite . . . 

12,800 

14,403 

1,603 

• • 

+ 12*5 

Monazitc . 

(ft) 3,769 

12,453 

8,684 

• • 

+230*4 

Ruby, sapphire and 
spine). 

13,181 

8,601 

• * 

4,580 

—34*7 

Magnesite , 

7,386 

7,918 

533 

• • 

+7*6 

Zircon 

(e) 1,030 

6,967 

6,937 

• • 

+576*4 

Gypsum 

6.860 

6,945 

85 

• ■ 

+ 1*2 

Fuller’s earth . 

6,787 

10,967 

6,169 

• * 

628 

—9*3 

Jadeite (c) . 

5,678 

• ■ 

5,289 

—48*2 

Diamonds . 

9,211 

4,201 

• ■ 

5,010 

—54*4 

Ochres . . 

(*) 3,258 

3,082 

* * 

176 

—5*1 

Barytes 

2,651 

2,628 

• • 

23 

— 0*9 

Bauxite 

7 

1,148 

1,141 

s • 

• • 

Graphite . . 

369 

863 

504 

• m 

+ 140*4 

Soap sand . 

662 

763 

111 

• • 

+ 17*0 

Beryl 

124 

641 

517 

• a 

+417*0 

Corundum . ' 

• • 

466 

465 

• « 

• • 

Felspar 

474 

372 

• • 

102 

—21*6 

Antimony-ore 

• « 

264 

254 

• • 

a • 

Garnet 

160 

244 

76 

• • 

+44*4 

Amber 

12 

15S 

146 

• * 

• « 

Apatite , . 

67 

115 

< 48 

• a 

+71*6 

Asbestos . . 

i 311 

343 

32 

* • 

+ 10*3 

Bismuth . . 

- 

16 

16 

• • 

• • 

Total 

■H 

1 9,520, m 

m 


+18*3 


(°) Estimated. (b) Excludes antixnonial lead. (c) Export values, 

(d) Exports values. (c) Be vised- 
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It is interesting to compare the changes in the figures of total 
value recorded in Table 1 with the variations in the average annual 
value of the leading metals and ores as summarised in Table 2. 
In 1931 all the motals and ores given in this tablo showed a fall 
in price except gold, in the price of which there was a substantial 
rise. In 1932 there was a very large rise in the price of gold, and 
in addition a partial recovery in the price of spelter, tin and silver. 
In 1933 there were small falls in the price .of lead and chromite; 
the prices of steel rails, ferro-manganese and manganese-ore were 
Stationary; whilst the prices of other metals and ores rose, the 
largest rise being that of tin. In 1934 there was a spectacular 
rise in the price of wolfram, and further substantial rises in the 
prices of tin, gold and silver, with a small rise in the prices of man¬ 
ganese-ore and pig-iron; on the other hand there were falls in. 
the prices of copper, lead, spoltor, petrol and kerosene, whilst the 
prices of steel rails, forro-manganese, and chromite wore stationary. 
In 1935 prices were much steadier, with a general upward tendency* 
oxcept in the cases of tin, chromite and wolfram, which declined 
slightly, steel rails and ferro-manganeso being stationary. 

The number of mineral concessions granted during the year 
under review amounted to 567 against 482 in the precoding year. 
Of these 31 were quarry leases, 450 were prospecting licenses, and 
86 were mining leases. This small total compared with the figure 
(714 mineral concessions) for 1927 is an index of the decreased 
prospecting that accompanioa a period of depression. In the same 
way the increase in 1933 (406), 1934 and 1935 compared with 1932 
(327) should be an index of the turn of the tide. 

The average number of persons employed daily during 1935 
was 371,522 against 334,848 in the previous year, as recorded in 
Table 3. It will be seen that the most important mineral indus¬ 
tries in providing employment are, in order, coal, salt, mica, gold, 
tin- and tungsten-ores, petroleum, iron-oro, and manganese-ore. In 
addition, much additional employment is, of course, provided to 
the transport, smelting and refining industries 

In Part 4 of Volume LXVI of these Records is a paper giving 
tables of production, imports, exports, and of consumption o£ 
minerals and metals in India for 1913, 1917, 1920, and 1926 to 
1931. 

Theso data are given in considerable detail and similar data 
could not easily be obtained in full in time for incorporation in 
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Table 2. —Average Prices in the United Kingdom of Principal 
Metals, Ores and Oils during the years 1934 and 1936 . 


— 


1934. 

1935. 

JMetals— 

Copper, standard, per ton 

. £ 

■* 

30*32 

. 31*90 

Lead, pig, soft, foreign, per ton 

. £ 

11*05 

’14*28 

Spelter, ordinary, per ton 

Tin, standard, per ton .... 

. £ 

13*77 , 

14*17 

. £ 

230*37 

225*72 

Pig iron, Cleveland No. 3, per ton 

. £ 

3*34 

3*39 

Steel rails, per ton .... 

. £ 

8*37 

8*37 

Ferro-mangancse, per ton 

. £ 

11*25 

11*25 

Cold, fine, per ounce .... 

. sh. 

137*646 

142*119 

Silver, standard, per ounce . 

. d. 

21*228 

28*905 

Orta — 




Chromite, 48-57 per cent., per ton 

. £ 

4*623 

4*575 

Manganese-ore, first- grade, jjcr unit 

. d. 

10*5 

11*2 

Wolfram, per unit .... 

. sh. 

37*167 

34*416 

Oils — 




Potvol, per gallon .... 

. d. 

8*21 

8*66 

Kerosene, per gallon .... 

. d. 

7*22 

7*60 


Table 3 .— Average member of Persons Employed daily in the pro¬ 
duction of minerals from mines in India for which reliable re¬ 
turns oj labour statistics are available. 


— 





1934. 

1035. 

Chromite .... 


a 



1,825 

2,436 

Coal ..... 


• 


a 

169,354 

179,162 

Copper-ore .... 


* 

• 

• 

2,787 

2,784 

Diamonds . . - . 



• 



1,138 

Gold. 


a 

■ 

a 

21,652 

22,444 

Iron-ore .... 


• 

a 

• 

14,272 

16,833 

Lead -ore .... 





3,496 

3,657 

Magnesite .... 


a 


a 

1,086 

1,069 

Manganese-ore 


• 

• 

a 

8,549 

16,242 

Mica . 





15,033 

23,108 

Monozitc, zircon and ilmenitc . 





2,116 

3,663 

Petroleum .... 




• 

18,389 

18,281 

Salt ..... 


• 



(a) 60,584 

60,739 

Tin- and tungsten-ores . , 


• 

• 


13,804 

20,034 

a 


Total 

a 

334,745 

371,469 


(a) Revised. 

successive annual reviews of mineral production without* (musing 
undue delay. It is possible, however, to bring up to date Table V; 
of that- review showing the quantities of ores, metals and other 
mineral products available for consumption in India. These data 
for 1936 are summarised in Table 4 of this present Review. . 















Table 4-Cofwyfa, M 
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II.—MINERALS OP GROUP 1. 

Antimony. 

The production of antimoDial lead obtained as a bye-product 
in the lead refinery at the Namtu smelter of the Burma Corporation 
Limited, increased from 1,255 tons valued at Us. 2,07,703 (£15,617) 
in 1934 to 1,600 tons valued at Rs. 3,59,961 (£27,065) in 1935. 
This product contains 81*7 per cent, of lead, 17*66 per cent, of 
antimony, 0*21 per cent, of copper and 5-5 ozs, of silver to the ton, 
and is exported for further treatment. 

An output of 34 tons of antimony-ore, valued at Us. 3,385 
(£254) was reported from the Amherst district, Burma. The last 
return was in 1930, when the output amounted to 3 tons valued at 
Rs. 60 (£4). 

Chromite. 

Ihere was an increase of over 67 per cent, in the production of 
chromite in India from £1,576 tons in 1934 to 39,127 tons in 1935. 
This increase was from all fields. The total exports from India 
during the year were nearly 10,000 tons above those of the previous 
year, and wero about 2,000 tons in excess of the production, 
amounting to 41,210 tons, made up of 26,054 tons from British India 
and 15,156 tons from Mormugao in Portuguese India, as compared 
with 27,306 tons and 3,950 tons ijespeotivolv in tlio previous year. 
The value per ton was Rs. 12-3 as against its. 14*37 for both 1933 
and 1934. 


Table 6 . —Quantity and value of Chromite produced in India during 

the years 1934 and 1933. 




1934. 



1935. 



Quantity. 

Value (JC1 --- 

Rs. 13-3). 

Quantity. 

Value (£1 

-Rs. 13-3). 

Baluchistan — 

Tons 

JiH. 

£ 

Tuns 

Rs, 

£ 

Zhob . 

Bihar and 

Orissa — 

2,346 

36,190 

2,646 

7,642 

1.10,860 

8,335 

Singhbhum , 
Mysore Stale — 
Hasstiu 

7,010 

92,237 

6,935 

11,397 

1,26,514 

9,512 

9,744 

1,39,498 

' 10,488 

14,220 

1,38,129 

10,386 

Mysore 

2,476 

43,141 

3,244 

5,868 

1,04,462 

7,854 

Total 

Zl,57« 


S3.313 

39,127 

4,79,903 

36,087 
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Coal. 


In 1931, 1932 and 1933 there was a continuous decrease 
in production of cod from the peak figure of 23,803,043 tons in 1930. 
In 1934 the direction of change was reversed and production 
increased by 2,268,284 tons (or 11*4 per cent.) from 19,789,163 tons 
in 1933 to 22,057,447 tons in 1934. In 1935 the increase continued 
but at a less rate, by 959,248 tons (or 4*3 per cent.), to 23,016,695 
tons. This increase was shared by all provinces except Baluchistan, 
Hyderabad and Rajputana which showed slight decreases. The 
most important increases were in Bengal, the Central Provinces 
and Bihar and Orissa (see Table 6). In Bengal, Bihar and Orissa, 
the Jharia, Karanpura, Raniganj and Talchir fields showed increases, 
the rest decreases, the largest advances being shown by Jharia 
and Raniganj of nearly three-quarters of a million tons. In Central 
India, Sohagpur showed an increase and Umarin a decrease, in the 
Central Provinces, Korea and Pench Valley showed increases and 
Ballarpur and Raigark decreases. In Hyderabad State, the Singareni 
and Tandur .fields showed decreases and Sasti an increase. In the 
Tertiary coalfields of Assam, Baluchistan, the Punjab and Rajputana, 
increases were shown by all the Punjab fields and by Makum in 
Assam, the others showing decreases. 

As usual the output of the Tertjary fields was but a trivial pro¬ 
portion of the whole, the proportions being 98*22 per cent, from the 
Gondwana coalfields and 1*78 per cent, from the Tertiary coalfields. 

A feature of the last II years has been the very large expansion 
of the output from the Central Provinces from 679,081 toms in 1924 
to 2,118,677 tons in 1935. This undoubtedly accentuated the fall 
in output of Bihar and Orissa from 14,105,529 tons in 1924 to 
11,257,984 tons in 1933, with a partial recovery to 12,630,409 tons 
in 1934, and 12,747,340 tons in 1935. 

The variations in the statistical position of the coal industry 
since 1927 can be gauged to some extent by examining. the stock 
position at the end of each year. Stocks increased continuously 
from 1929 to 1932. In the previous review it was recorded that 
during 1933 the position showed no substantial change, but that 
the slight reduction of stocks might be symptomatic of a tendency 
towards a better adjustment of production to demand. This 
surmise has proved to be partially correct, for during 1934 stocks 
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were reduced by nearly 700,000 tons, increasing by 165,529 tons in 
1935, The data are given in the following table:— 


Year. 

Opening 

stock. 

Closing 

Stock. 

Reduction 
daring year. 

• 

Tons 

Tons 

Tons 

1927. 

2.161,806 

1,721,288 

440,518 

1928 . . . . ‘ . 

1,721,288 

1,625,717 

95,571 

1929 . 

1,625,717 

844,240 

781,477 

1930 . 

844,240 

986,006 

(«)141,766 

1931 ...... 

986,006 

1,414,340 

(a)428,334 

1032 . 

1,414,340 

1,864,069 

(a)250,629 

1933 . 

1,664,969 

1,646,248 

18,721 

1934 . 

1,646,248 

949,625 

696,623 

1935 . 

049.625 

1,115,154 

(a)165,529 


(a) Increase of stocks. 


The increased output of 4*3' per cent, in 1935 was accompanied 
by an increase of 3*3 per cent, in the total value of the coal produced 
in India, from Rs. 6,30,60,951 (£4,741,425) in 1934, to Rs. 6,52,20,840 
(£4,903,822) in 1935. 

There was a further decrease of 5 pies in the pit’s mouth value 
per ton of coal for India as a whole, namely from Rs. 2-13-9 to 
Rs. 2-13-4. With three exceptions a fall was recorded in every 
province. In the two great coal provinces, Bihar and Orissa and 
Bengal, the value fell by Re. 0-0-8 and Re. 0-1-4 respectively. In 
other provinces, the price fell in Central India by Re. 0-1-1; in the 
Punjab by Re. 0-1-11; in Rajputana by Re. 0*2-10, and in the 
Central Provinces by Re. 0*2-0. On the other hand, the price rose 
in Assam by Rs. 1-12-9, in Baluchistan by Rs. 1-10-9 and in Hydera¬ 
bad by Re. 0-2-9» 
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Heron ; Mineral Production , 1985. 


Table 6.— Provincial production of Coal during the years 1934 and 

1935. 


— 

1434. 

1935. 

Increase 

Decrease. 


Tons. 

Tons. 

Tons. 

Tous. 

Assam .... 

189,527 

220,737 

31,210 

• • 

JJaluchistan .... 

14,710 

9,568 

0 « 

6,182 

Bengal .... 

6,159,486 

6,682,762 

523,266 

• • 

Bihar and ()ri««a . 

12,680,409 

12,747,340 

116,931 

* ■ 

Central India 

389,381 

329,369 

39,088 

• • 

Central Provinces . , , 

1,842,492 

2,118,677 

276.185 

• • 

Hyderabad .... 

769,636 

729,414 

. , 

40,222 

Punjab . \ 

125,266 

144,423 

19,157 

• • 

Kujpntnnu . . . 

36,610 

34,425 

• • 

2,085 

Total 

22,057,447 

23,016,695 

1,006,737 

47,489 


Table 7. Value of Coal produced in India during the years 1934 

and 1935. 



1934. 

1935. 

Value (£l«Ba. 18-3). 

Value 
per ton. 

Value (£1» 

Ms. 18-3). 

Value 
per ton. 


Us. 

£ 

RB. a. p. 

Rs. 

£ 

Ms. A. P. 

Assam .... 

14,43,174 

108,509 

7 9 10 

20,77,926 

156,235 

9 6 7 

Baluchistan 

85,849 

6,456 

5 13 2 

71,651 

5,387 

7 7 11 

Bengal .... 

1,64,29,424 

1,235,293 

2 10 8 

1,72,76,463 

1,298,982 

2 0 4 

Bihar and Orissa 

3,42,00,225 

2,571,446 

2 11 4 

3,39,66,354 

2,553,861 

2 10 8 

Contra] India 

10,81,595 

. 77,664 

3 9 0 

11,52,135 

80,627 

3 7 11 

Central Provinces . 

87,72,858 

609,199 

3 10 10 

75,22,626 

500,604 

3 8 10 

Hyderabad (a) 

23,69,076 

178,127 

3 1 3 

23,71,781 

178,829 

3 4 0 

Punjab .... 

5,62,897 

42.285 

4 7 10 

6,30,794 

47,428 

4 5 11 

Majputana . 

1.66,858 

12,645 

4 9 1 

1,61,210 

11,369 

4 0 B 

Total 

8,30,60,351 

4.741.426 


6,6^80,840 

4.808,822 


Aiertiff* 

a * 

• • 

2 IS 9 

•• 

• • 

2 IS 4 


(a) Estimated. 
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Table 8. —Origin of Indian Coal raised during * the years 193d and 

1935. % 


* 

Average of 
last five 
years. 

1 

1934. 

1935. 


» 

Tons. 

Tons. 

Tons. 

Gondwana coalfields 

. 21,127,286 

21,691,404 

22,607,662 

V 

Tertiary coalfields .... 

376.611 

366,043 

409,143 

Total 

21,503,696 

22,057,447 

23,010,695 


Table 9. —Output of Gondwana Coalfields during the years 1934 and 

1935. 


* 

1934. 

1935. 

Tons. 

Per cent, 
of Indian 
total. 

Tons. 

Per cent, 
of Indian 
total. 

Bengal, Bihar and Orissa - 







Bokaro 


• 

• 

1,399,201 

6-34 

1,331,272 

5-78 

Giridih 


• 

a 

761,010 

3-46 

708,789 

3-08 

.Tiv inti . 


• 

a 

42,717 

019 

34,037 

0-16 

Jharia 


• 

a 

9.067,646 

41-08 

9,245,292 

40-17 

Karan pur a . 


• 

a 

397,147 

1 80 

424,536 

1-84 

Uni manftl Hills 



a 

1,699 

001 

1,230 

0-01 

Rsrupur (Raigarh-Hingir) 

a 

28,128 

013 

27,331 

012 

Raniganj 

• 

♦ 


6,796,838 

30-81 

7,348,323 

31-03 

Talcher 

• 

• 


306,649 

1-39 

309,282 

1-34 

Central India— 








Sohagpur 

• 

• 

■ 

194,038 

0-88 

244,063 

1-06 

Uroarift 

• 

• 

a 

94,743 

043 

85,316 

0-37 

Central Provinces — 








Bsllurpitr 

a 

• 

9 

321,038 

1-46 

312,691 

1-36 

Korea 

• 

• 

• 

400,350 

182 

589,806 

2-56 

Pench Valley 

• 

• 

• 

1,117,942 

5-07 

1,214,099 

5-27 

Raigarb State 

• 

• 

• 

3,162 

0-01 

2,181 

0-01 

a • 

Hyderabad — 








Saati . 

• 

• , 

• 

41,880 

0-19 

60,646 

0*22 

Sinsareni , 

• 

* 

• 

627,989 

2-39 

513,269 

2-23 

Tandur 

• 

v 

* 

199,767 

0-91 

166,610 

0-72 

. * 

Total 

• ■ 

21,691,404 

■a 

22,667,452. 

.. W'M 
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Table 10 .—Output of Tertiary Coalfields , during the years 1934 and 

1935. 


Assam — 

Khasi ami Jaintia Hilla 
Makum . 

Nag* Hills 
Baluchistan — 

Khost . 

Sor Ran go, Mach, Knl.it 
Punjab — 

Jhelum . 

Miauwuli , 
tShahpm . 

Rajput an a - 
Hikanor . 

Toth, 


1034. 


Tons. 


3,214 

164,622 

21,691 

4,161 

10,679 

64,909 

64.986 

6,371 

36,510 


366,043 


coot, 
of Indian 
total. 


y 0-86 1 


» 

j* 0-07 | 


y 0-57 -l 


0-16 


1M 


1935. 


Tons. 


2,984 

196,677 

21,076 

3,223 

0,335 

61,843 

77,073 

5,507 

34,425 

409 *. 143 


Percent, 
of Indian 
total. 


0-96 


} 


004 


0-63 


0-15 


I 7S 


The development of an iron and steel industry in India on 
modem lines has led to the erection of several plants for the manu¬ 
facture of hard , coke of metallurgical quality and it has therefore 
become a matter of general interest to know the proportion of the 
total annual output of coal in India that is utilised in the manu¬ 
facture of hard coke. The figures for 1934 and 1935 are shown 
in Table 11. The substantial increase in the production of hard 
coke in 1935 is a concomitant of the greatly increased activity of 
the Indian iron and steel industry. 
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Table 11. —Quantity of Hard Coke produced in India during the 

years 1934 and 1935. 



1984. 

;' 

' 

1936. 


1 

Tons. 

t- 

Tons. 

Coal used. t 

2,043,967 

2,363,441 

Hard coke manufactured. 

1,617,187 

: 

. 

1,766,821 

Percentage recowry . 

j 7 M3 

75-07 

• 



Sources of coal used— 



Jharia field ...... 

1,934,048 

2,232,807 

Qiridih field. 

26,297 

26.740 

Raniganj field ...... 

80,924 

91,036 

Lakhimpur (Namdung) field . . . 

2,698 

2,869 

Total 

' 2,043,967 

2,363,441 

Coal used for coking by — 

• 

1 


Three iron and steel companies . . . 

1,701,227 

1,912,036 

Others • • • • • • • 

a 

342,740 

441,406 


In continuation of the trend of 1934, the export statistics for 
coal during 1935 show a further decrease amounting to about 
112,000 tons (see Table 13). Ceylon retained her position as the 
leading importer of Indian coal, though she took 82,000 tous le8» 
than in 1934. The Straits Settlements showed a decrease of 18,000 
ton« , and Hongkong of 10,000 tons. The export of coke decreased 

byJ37Jun«. 
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Table 12.— Exports to Foreign Countries of Indian Coal and Coke 

during the years 1934 and 1935, * 


\ 

1034. 

1935. 

Quantity. 

Value 

(£1-Rs. 13-3). 

Quantity. 

Value 

(£l=>Ra. 13-8). 


Tons. 

Rs. 

t 

Tons. 

Us. 

& 

To— 







Ceylon .... 

228,040 

26,48,909 

191,654 

145,914 

13,65,042 

102,635 

Hongkong 

55,893 

8,35,368 

26 ,ns 

46,830 

3.11,340 

23,409 

Straits Settlements , 

34,922 

2,88,237 

17,537 

10,642 

1,00,400 

7,549 

United Kingdom 

18 

05 

7 

-• 


•• 

Other countries 

V * 

8,917 

78,351 

6,891 

7,492 

01,626 

4,634 

TotIx 

327,700 

31,90,040 

240,304 

215,678 

18,38,414 

138,227 

Coke .... 

2,443 

42,017 

8,160 

1,706 

23,924 

1,700 

Total ol Coal and Oolfe • 

330,288 

32,38,057 

243,463 

217,584 

18,62,338 

140,026 


The following table gives the amounts of different grades of 
coal exported during 1934 and 1935 under the Indian Coal Grading 
Board’s scheme (including sea-borne coal for railways in Southern 
India, for which no grade shipment certificates were issued by the 
Coal Grading Board) and shows an increase of 77,026 tons in the 
present year, the difference betwoon the total amounts so exported 
(1,885,262 tons in 1935) and the total exports of Indian coal to 
foreign ports given in Table 12 (215,878 tons in 1935) being the 
amount of coal exported to Indian ports. 


Table 13 .—Exports of Coal under Grading Board Certificates during 

the years 1934 and 1935. 


1 mttr 

1934. 

1935. 

i 

Selected grade. 

Tone. 

1,865,377 

Tons. 

1/783,023 

Grade I ....... 

142,859 

94,487 

Grade fi .. 

■ • 

3,302 

Mixed grade. 

• * 

4,470 

Toi’At 

1,898,236 

1,863,262 



0 
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Id reversal of the trend of previous years, imports of coal and 
coke showed increases during 1932 and 1933, namely from 47,544 
tons in 1932 to 67,330 in 1933, 21,121 tons of the latter consisted of 
coke, 1934 showod a further slight increase to 72,161 tons, of 
which 14,719 tons were coke, and 1935 sin increase to 77,075 tons, 
of which 12,791 tons were coke (see Table 14). This latter rise 
is due mainly to an increase of some 12,000 tons from “ other 
countries ”, partially offset by a doorcase of 4,357 tons from Aus¬ 
tralia and a decrease of some 2,000 tons in the amount of coke 
imported. The total imports are now about a sixth of those of 
the pre-war quinquennium and Table 15, comparing pre-war imports 
and exports with the figures from 1926 to 1935, shows that the de¬ 
pression in the Indian coal industry, which reached its maximum 
in 1933, cannot be ascribed to the competitive effect of foreign 
imported coal. The average surplus of exports during the years 
1926 to 1935 was, in fact, slightly greater than the surplus during 
the pre-waT quinquennium, but the inequality seems to be 
disappearing. 

The true cause of the depression in the Indian coal industry 
is over-development of the coalfields with reference to India’s re¬ 
quirements. Every new coalfield that is opened up at present 
meroly serves to accentuate the depression. 


Table 14. —Imports of Cool and Coke during the years 1934 and 

1935. 


— 

1034. 

1986. 

.... . . . . 

Quantity. 

Value 

(£!«--Its. 13-3). 

Quantity. 

Value 

<£1-Rs. 18-8). 


Tona. 

Bs. 

3 

Tons. 

Ks. 

£ 

From— 







Australia . 

0,081 

1,41,808 

* 10,624 

3,034 

45,008 

8,884 

United Kingdom 

11,416 

2,18,080 

10,461 


2,30,034 

17,205 

Union of South Africa . 


4,75,807 

35,770 

82,145 

4,60,878 

85,108 

Other countries . 

6,043 

1,00.216 

7,635 

18,112 

2,62,800 

19,722 

ToT.a 

67,443 

0,80,315 

70,800 

64,884 

10,0M11 

75,504 

Coke . . 

14,710 

8,44,626 

35,013 

13,701 

8,03,148 

82,708 

Total ot Cost sad Oohe . 

73,161 


00,811 

77.078 

13,07,857 

®W. 
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Table 15. —Excess of exports over imports of Cod. 


— 

Exports. 

Imports. 

Excess of 
exports over 
imports. 

Average for 1009-13 

Tons. 

814,475 

Tons. 

466,162 

Tons. 

348,313 

1026 . 

617,663 

193,908 

423,666 

1027 . 

676,167 

243,603 

332,664 

1928 . 

626,343 

210,186 

.416,167 

1929 . 

726,610 

218,660 

608,060 

1930 . 

461,188 

217,029 

244,169 

1931. 

441,249 

88,035 

353,214 

1932 . 

619,483 

47,644 

471,939 

1933 . 

426,176 

67,330 

358,846 

1934 . 

330,233 

72,161 

268,072 

1936 . 

217,584 

77,075 

140,609 

The average number of 

persons employed in 

the coalfiolds 


during tlie year showed a greater increaso (5*8 per cent.) than the 
increase in production (4*3 per cent.). The average output per 
person employed, therefore, showed a decrease from the high figure 
of 130*2 tons in 1934, which is practically the same as the figure 
for 1929, namely 130*4 tons, the highest figure recorded, to 128*5 
tons in 1935. All the figures for the last seven years are higher 
than those previously recorded; these higher figures are due partly 
to an increased use of mechanical coal-cutters, and partly to con* 
centration of work. During recent years a large number of collieries 
have been shut down and the labour absorbed in the remainder; 
thiB concentration permits of a proportional reduction of the super¬ 
vising staff, resulting in a larger tonnage per head. There was 
an increase in the number of deaths by accident from 169 in 1934 
to 274 in 1935, which was chiefly due to the three major accidents 
ftt Loyabsd and Bagdigi collieries in the Jharia coalfield and at 
Kurhurbaree colliery in the Giridih coalfield, in which 11, 19 and 
02 Bvps, jespectively. were lost. Those figures are the same as the 
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annual average for the quinquennium 1919-1923, which was 274, 
and may be compared with the annual average for the quin¬ 
quennium 1924-1928, which was 218, and the annual average for 
1929-1933, which was 180. The death rate was 1-53 per thousand 
persons employed in 1935 against 1*00 for the previous year; the 
average figure for the period 1919-1923 was 1*36, for the period 
1924-1928 was 1-16, and for the period 1929-1933 was 1*08. 


Table 16.— Average number of persona employed daily in the Indian 
Coalfields during the years 1934 and 1935. , 


— 

1934. 

1935. 

Output 

per 

person 
employed, 
in tons. 

Number 

of 

deaths 

by 

accident. 

Death 
rate per 
1,000 
persons 
employed. 

Assam . 

9* 

1,695 

1,828 

120*7 

3 

1*64 

Baluchistan 

■ 

274 

227 

42*1 

• • 


Bengal • 

• 

44,619 

49,913 

133*9 

48 

0*96 

Bihar and Orissa 

• 

93,163 

94,873 

134*4 

185 

1*95 

Central India . 

• 

2,378 

2,540 

129*7 

4 

1-57 

Central Provinces 

• 

15,872 

17,133 

123*7 

22 

1-28 

Hyderabad 

• 

9,471 

10,626 

68*6 

6 

0-56 

Punjab . 


1,790 

1,861 

77*6 

6 

3*22 

Raj pu tana 

• 

92 

151 

228*0 

• • 

• • 

Total 

• 

169,354 

179,152 

• • 

274 

• • 

Average 

• 

« . 

• « 

128-5 

■ a 

1-53 


Cobalt (see Nickel). 

Copper. 

The progress of work at the Mosaboni Mine of the Indian Copper 
Corporation, Ltd., in the Sin^hbhum district, and on the milling 
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apd smelting plant at Maubhandar, near Ghatsila, Bengal Nagpur ^ 
Railway, has been noticed in previous Reviews. Operations com¬ 
menced on a revenue basis on January 1st, 1929, and the progress 
of the industry until 1933 is summarised in the Quinquennial Re¬ 
view for 1929-1933. They show that in spite of falling prices tho 
production of both mine and smelter has continued to expand. 
In addition, from 1933 onwards, there has been production of ore 
from Dhobani, where a lode parallel to that at Mosaboni is being 
opened up. During 1935 the mine output increased to 349,215 
long tons of copper-ore from Mosaboni and 1,586 long tons from 
Dhobani, making a total of 359,801 long tons, valued at Rs. 34,88,808 
(£262,316), against 328,676 long tons of copper-ore in 1934 valued 
at Rs. 34,19,869 (£257,133). A total of 334,589 short tons of ore 
was treated in tho mill, and the production of refined copper 
amounted to 6,900 long tons against 6,300 tons in tho previous 
year. A total of 6,734 tons of copper ingots was consumed in 
tho rolling mill and 469 tons were sold in the Indian market at 
an average price of Rs. 630 per ton. Operations in tho rolling 
mill resulted in the production of 9,843, long tons of yellow metal 
sheet and 878 long tons of yellow metal circles, the whole of which 
was sold in India at average prices of Rs. 590 and Rs. 643 respect¬ 
ively per long ton. 

The total ore reserves at the close of the year 1935 amounted 
to 950,801 short tons with an average assay value of 3*19 per cent, 
of coppor against 932,143 short tons with an average assay value 
of 3*10 per cent, of copper at tho end of 1934. The Indian Copper 
Corporation reached the dividend paying stage in 1933. 

There was a decrease in the production of copper matte at tho 
Namtu smelting plant of the Burma Corporation, Limited, from 
11,000 tons valued at Rs. 21,99,879 (£165,404) in 1934, to 8,950 
tons valued at Rs. 26,56,205 (£199,715) in 1935 and averaging 
41*77 per cent, of copper, 26*50 per cent, of lead and 93*34 ozs, of 
silver to the ton. 

In 1932, 365 tons of copper-ore, valuod at Rs. 6,900 (£519), wore 
produced in the Nelloxe district, Madras. There was no recorded 
production in 1933, 1934 and 1935. 

biamoflds. 

The production of diamonds in Central India fell from 2,480 
carats valued at Rs. 1,22,501 (£9,211) in 1934, . to 1,401 carats valued 
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at Rs. 55,877 (£4,201) in 1935. Of this latter production 1,306 
carats were produced in Panna State and the remainder in Char* 
khan and Ajaigarh States. 


Gold. 

* 

In 1931 the gradual secular decline in the total Indian gold 
production was temporarily arrested with an output of 330,488*8 
ozs. valued at Rs. 2,08,01,943 (£1,540,885), followed by a trivial 
fall again in 1932, when the output was 329,681*7 ozs. valued at 
Bs. 2,53,51,438 (£1,906,123). In 1933 there was an increase to 
336,108*3 ozs. valued at Rs. 2,76,40,071 (£2,078,201). In 1934 the 
output fell to 322,142*9 ozs., but the value increased to Bs. 2,92,71,130 
(£2,200,836), being the highest in terms of sterling since 1920. It 
is interesting to note that the output of 1921, which was valued 
at £2,050,575 a figure very close to that of the 1933 production, 
was 432,722*6 ozs. Iji 1935 the output rose again to 327,652*5 ozs. 
valued at Bs. 3,04,01,775 (£2,285,848). 

There was again a small production from Manbhum but not 
from Singhbhum, and trivial outputs from the Punjab and the 
United Provinces. The Burma output increased from 889*9 ozs. in 
1934 to i,482*5 ozs. in 1935, including 1,222 ozs. from the opera¬ 
tions of the Burma Corporation in the Northern Shan States. 
But these figures, are, of course, quite insignificant compared with 
the output of Kolar, which makes up 99*5 per cent, of the Indian 
total. The considerable increase in the value of the production in 
1932 was due to that being the first full year since Britain and 
India abandoned the gold standard in September, 1931, with 
consequent appreciation in the price of gold against sterling or 
rupees. As a result of this appreciation, 9,766,122 ozs. of gold 
reckoned in terms of fine gold were exported during 1932. The value 
was Rs. 75,87,52,203 (£57,049,038). In 1933 the exports were 
6,248,095 ozs. valued at Rs. 51,25,48,810 (£38,537,505), in 1934 
they were 6,685,900 ozs. valued at Bs. 60,50,74,489 (£45,494,323), and 
in 1935, 4,732,185 ozs. valued at Rs. 44,22,27,875 (£33,250,216). . 

Of the four mines that were producing gold in the Kolar Gold 
Field, the Champion Reef and the Ooregum Alines, the two deepest 
on the field, reached vertical depths of, 7,811 feet and 7,661 feet 
respectively below field datum (2,967*21 feet ; above Moiras sea*, 
level) on the 31st December, 1934. The development in depth 
haa^ disclosed the continuity of the reef, and a number of shoots of 
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payable ore have been opened up. At these depths the dip of the 
tee# is almost vertical. The ore is not refractory and yields its gold 
to blanket concentration and cyaniding; * all-sliming * practice is 
becoming general. The concentrates are pan- or plate-amal¬ 
gamated. The rock temperature at the deepest working place is 
over 130°F. Owing to the great depths of thgse mines and the 
consequent high temperatures, the maintenance of adequate venti¬ 
lation at the working places is an extremely complex problem, 
and it has been partly solved by sinking deep smooth-lined vertical 
shafts, circular or elliptical, and by an extensive use of large elec¬ 
trically-driven fans in the course of the main air currents. The 
subsidiary shafts and winzes in the lower levels are brick- or con¬ 
crete-lined and as such assist the free movement of air by reducing 
friction to a minimum. Though rockbursts cannot be eliminated 
altogether in deep mining, the more, rigid forms of support, such as 
packs of masonry and concrete and sand or waste rock filling, 
which are generally used in these mines, have resulted in the reduc¬ 
tion of the number of heavier rockbursts which were causing 
considerable damage to person and property in the past. 

The average number of persons employed on the Kolar Gold 
Field during 1935 was 22,271, of whom 14,120 worked under¬ 
ground. 


Tabus 17 .—Quantity and value of Gold 1 produced in India during 

the years 1934 and 1935. 



1084. 


1035. 


Labour 






i 

I 

lu 1035. 


Quantity. 

Value (£1- 

Its. 13-3). 

Quantity. 

Value (£!■ Its. 13-8). 


Bihar and 

0 m, 

Us. 

£ 

Ors. 

Its. 

£ 


(iliMa — 







Mftnbhuin 

610 

3,018 

201 

380 

2,903 

218 

26 

Slnghbhum . 

680 

4,410 

332 

. . 


. t 

8 

Burma — 


ii,971 




1 


Kfttha . 

108*7 

119 

72-1 

5,285 

301 

5 

Upper Chindwin 

48*2 

4,508 

339 

188-4 

20,682 

1,569 

, , 

Northern Shan 
St* tee. 

74*0 

58,778 

8,998 

1,2220 

80,440 

6,726 

•• 

Milton . j 

881,188*8 

2,91,99.075 

2,195,419 

826,124-5 

8,02,82,269 


22,271 

Punjab , . 

0*0 

85 

6 

100 

882 

66 

91 

UMM Prominent 

4-9 

890 

8» 

2'5 

172 

13 

49 

Total . 



s t m,m 

387.088*5 

3,04,01,77$ 

2,m,m 

22,444 


>Ftm ounoee in the eaee of MTsor*. 
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Ilmenite. 

There was a large increase in the production of ilmenite in* 
Travancorc State from 75,644 tons valued at £39,245* in 1934 to 
127,051 tons valued at £58,789 in 1935, this being the highest out¬ 
put yet recorded. Since 1927 India has been the world’s largest 
producer of ilmenite. This mineral occurs in the monazite sands 
and, up to a few years ago, was looked upon as a by-product of 
the monazite industry. The monazite sands have been worked 
continuously since 1911, but it was not until 1922 that the export 
of ilmenite commenced, since when the production of the mineral, 
has expanded almost continuously, so that in both quantity and 
value the production of ilmenite is now much more important 
than that of the associated minerals monazite and zircon. This 
steady increase in the output of ilmenite is due to the demand for 
its content of titanium dioxide in the manufacture of titanium 
paints. 


Iron. 

For some years up to and including 1929 the production of 
iron-ore in India had been steadily increasing; India is now, in 
fact, the second largest producer in the British Empire, and yields 
place only to the United Kingdom. Her output is of course still 
completely dwarfed by the production in the United States (17J 
million tons in 1933 and nearly 25 million tons in 1934) and France 
(30 and 32 million tons in 1933 and 1934 respectively); but her 
reserves of ore are not much less than three-quarters of the esti¬ 
mated total in the United States and there is every hope that 
India will eventually take a much more important place among 
the world’s producers of iron-ore. From 2,430,136 tons in 1929 
the output of iron-ore in India fell to 1,228,625 tons in 1933. In 
1934, however, there was a turn of the tide and the production 
recovered sharply to 1,916,918 tons, and in 1936 rose still further 
to 2,364,297 tons. As will be seen later, there were also substantial 
increases in the output of pig-iron and steel The figures shown 
against the Keonjhar and Mayurbhanj States in Table 18 represent 
the production by Bird & Co., and the Tata Iron and Steel Co., 
Ltd., respectively. Of the total production of 1,155,965 tons shown 
against Singhbhum, 526,022 tons were produced by the Tata Iron 


1 Barbed 
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aitd Steel Co., Ltd., from their Noamundi mine, 422,801 tons by the 
Indian Iron and Steel Co., Ltd., from their mines at Gua, 205,855 
tons by. the Bengal Iron Co., from their mines at Pansira, Ajita and 
Maelellan, and 1,287 tons by others. The output of iron-ore in 
Burma is by the Burma Corporation, Limited, and is used as a 
flux in lead smelting. * 


Table 18. —Quantity and value of Iron-ore _ produced in India during 

the years 1924 and 1935. 



1034. 

1035. 


Quaullty. 



Quantity. 

Value (£l~Bs. 13-3). 

Bihar and Orissa — 

Tons 

Be. 

£ 

Tana 

Ha. 

£ 

Keonjhar State . 

307,461 

3,07,461 

20,884 

283,480 

2,83,488 

21,315 

Mayurbhauj State 

645,108 

0,08,517 

75,076 

876,030 

12,86,740 

06,672 

Slnghbhum 

810,547 

13,32,381 1 


1,155,005 

18,09,413 

130,046 

Burma — 







Northern Shan States. 

23,930 

(o)95,720 

7,197 

23,085 

(a)02,34O 

6,943 

Central Provinces . . 

808 

2,604 

203 

800 

2,400 

180 

Mysore State. 

38,074 

1,45,020 

10,904 

24,019 

76,946 

5,786 

' Total 

■* 

1,916,918 

20,71,70S 

223,413 

2,364,g07 

33,60,327 

266,942 


(a) Estimated. 


As with the preceding year there was a rise in the total output 
of iron and steel by the Tata Iron and Steel Co. at Jamshedpur. 
The production of pig-iron rose from 882,054 tons in 1934 to 897,976 
tons in 1935, with increases in the production of steel (including 
steel rails) from 596,981 tons in 1934 to 627,867 tons in 1935. There 
was an increase in the production of ferro-manganese from 5,536 
tons in 1934 to 14,182 tons in 1935. There was a revived pro¬ 
duction of pig-iron by the Bengal Iron Co. of 125,850 tons; their 
output of products made from pig-iron in 1935 amounted to 27,791 
tons of sleepers and,, chairs, and 17,816 tons of pipes and other 
castings, against 22,745 tons and 21,308 tons, respectively, in 1934. 
The Indian Iron and Steel Co. decreased their production of pig- 
iron from 420,271 tons in 1934. to 408,884 tons in 1935. The out¬ 
put of pig-iron by the Mysore Iron Works rose slightly from 17,885 
tons in 1934 to 19,152 tons in 1935. The total production of 
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pig-iron in India rose from 1,320,210 tons in 1934 to 1,461,862 
tons in 1935, and is shown in Table 19, 

Table 19 .—Production of Pig-iron in India during the years 1934 

and 1933. 


The Tafcti Iron and Stool Company, Limited 
Tho Indian Iron and Steel Company, Limited 
The Bengal J ron Company, Limited 
Tlio Myaort' Iron Works. 


Total 


1934. 

1935. 

Tons 

Tons 

882,054 

897,976 

420,271 

408,884 

, , 

125,850 

17,885 

19,152 

1,320,210 

1,461,862 


The. total number of indigenous furnaces that were at work in 
the Central Provinces during the year 1935 for the purpose of smelt¬ 
ing iron-ore was 127 against 120 in the previous year; 46 furnaces 
were operating in the Bilaspur district, 52 in Mandla, 22 in Raipur, 
2 in Chanda, 5 in Drug and none in Jubbulpore and Saugor. 

The increase in the production of pig-iron in India recorded 
above was accompanied by a mo do rate rise in the quantity exported 
from 398,054 tons in 1934 to 472,636 tons in 1935. Table 20 shows 
that Japan is the principal consumer of Indian pig-iron; the pro¬ 
portion taken rose from 53*3 per cent, in 1934 to 70-S per cent, 
in 1935, whilst the actual amount rose by 57*5 per cent. There 
were large decreases in exports to the United Kingdom, China and 
Germany, partly counterbalanced by increases to the United States 
and Hongkong. The export value per ton of pig-iron rose from 
Rs. 22-2 (£1-69) in 1934 to Its. 23 (£1-72) in 1935. 

The Steel Industry (Protection) Act, 1924 (Act No. XIV of 
1924) authorised, to companies employing Indians, bounties upon 
rails and fishplates wholly manufactured in British India from 
material wholly or mainly produced from Indian iron-ore and 
complying with specifications approved by the Railway Board, and 
upon iron or steel railway wagons, a substantial portion of the com¬ 
ponent parts of which had been manufactured in British India. 
This Act was repealed by the Act No. Ill of 1927 and the payment 
of bounties consequently ceased on the 31st March, 1927; the 
industry is, however, protected to a certain extent by the varying 
tariffs on different classes of imported steel. As a result of a new 
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Apt, No. XXXT of 1934, provision has been made for an increase of 
tariffe by about half over the 192? rates, or about Be. 10 per ton 
ad valorem in most cases, or about Re. 40 per ton in the case of 
articles not of British manufacture. 


Tabus 20 .—Exports of Pig-iron from India during the years 1934 

and 1936. 


— 


1084. 


1035. 

Quantity. 

Value (£1 - 

Its. 18-8). 

Quantity. 

Value (£1 «Ra. 18-8). 


j Tons 

US. 

£ 

Tons 

Its. 

£ 

To— 







China .... 

10,071 

4,40,109 

83,008 

11,366 

2,04,773 

10,008 

Germany . 

5 ,082 

1,14,580 

10,871 

807 

7,658 

576 

Japan .... 

212,285 

40,88,284 

352,502 

384,267 

76,61,135 

570,025 

Hongkong. 

1,711 

47,088 

8,640 

2,401 

65,641 

4,035 

United Kingdom 

10#,867 

23,16,887 

174,161 

69,120 

15,57,326 

117,002 

United States of Amorlca . 

32,187 

7,44,707 

65,907 

41,478 

9,57,430 

71,088 

Other countries 

18,051 * 

4,69,447 

85,207 

18,612 

3,30,008 

26,557 

Tmi . . 

398,064 

88,50,702 

m,m 

478.986 

1,08,53,877 

810,081 


Jadeite. 

There was a decrease in the output of jadeite, which fell from 
2,093*8 cwts. valued at Rs. 1,06,260 (£12,501) in 1934 to 1,265 
cwts., with a rise in value to Rs. 1,93,149 (£14,522), however, in 
1,935. The output figures are liable to be incomplete, and a more 
correct idea of the extent of the Burmese jadeite industry, especially 
of values, is sometimes obtainable from the export figures. Ex¬ 
ports by sea fell from 2,197 cwts. valued at Rs. 1,45,858 (£10,967) 
in 1934 to 1,154 cwts., valued at Rs. 75,512 (£5,678) in 1935. These 
shipments were entirely from Burma. Exports from Burma by 
land during the yea* amounted to 181 cwts. only. 

Lead. 

The production of lead-ore at the. Burma Corporation’s Bawdwin 
mines in Burma rose slightly from 443,489 tons in 1934 to 460,886 
tons in 1935, whilst the totAl amount of metal extracted rose slightly 
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from 71,815 tons (including 1,255 tons of antimonial lead) valued 
at Rs. 1,06,86,230 (£803,476) in 1934 to 72,060 tons (including 1,500 
tons of antimonial lead) valued at Rs. 1,37,98,466 (£1,037,479) 
in 1935. The quantity of silver extracted from the Bawdwin ores 
rose slightly from 5,792,019 ozs. valued at Rs. 74,44,482 (£559,736) 
in 1934 to 5,825,913 ozs., valued at Rs. 1,01,94,765 (£766,524) in 
1935. The value of the lead per ton rose from Rs. 148*8 (£11*19) 
to Ks. 191*5 (£14*39) whilst the value of the silver per ounce rose 
from Rs. 1-4-7 (23*19d.) to Rs. 1-12-0 (31*6d.) in the year under 
review. The ore reserves in the Bawdwin mine as calculated on' 
the 1st of July, 1935, totalled 3,965,199 tons, against 4,062,511 
tons at the end of June, 1934, with an average composition of 
24*2 per cent, of lead, 15*1 per cent, of zinc, 0*87 per cent, of copper, 
and 18*7 ozs. of silver per ton of lead. Included in this reserve are 
approximately 250,000 tons of copper-ore. 

Magnesite. 

The output of magnesite showed an increase of 2,009 tons, 
with an increase in value of Rs. 7,092 (£533). The increase was 
equally divided between Mysore State and the Salem district, 
Madras. 


Table 21 .--- Quantity and value of Magnesite 'produced in India 
during the years 1934 and 1933. 




1934. 



1935. 



Quantity. 

Value (£1- 

Rs. 13*3). 

Quantity. 

Value (£1«=--Rs. 13*3). 

__ 

Madras —• 

Tons 

Rs. 

£ 

Tons 

Rs. 

£ 

Salem . 

11,859 

71,208 

5,354 

12,840 

75,905 

5,707 

Mysore State. . 

3,116 

27,010 

2,031 

4,144 

29,405 

2,211 

Total . 

j 14,975 

i 

r 

98,218 

7,385 



7,918 


The catastrophio fall in the production/ of manganese-ore in 
India from the peak figures of 1927, namely 1,129,353 tons valued 
at £2,703,068 f.o.b. Indian ports to 212,604 tons, with a value of 
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£140,022 in 1932 has been recorded in, previous Beviows. In 1933 
the output rose slightly to 218,307 tons but the value fell to £123,171. 
These are the smallest quantities and values reported since 1901, 
when the output was 120,891 tons valued at £122,831. In 1905 
the output was 247,427 tons valued at £223,432, since when the 
smallest production was 450,416 tons in 1915 valued at £929,546; 
whilst the smallest value was in 1909 when a production of 644,660 
tons was valued at £603,908. In 1934 there was, however, a 
partial recovery to 406,306 tons valued at £388,240, further in¬ 
creased in 1935 to 641,483 tons valued at £950,630. The full 
magnitude of this catastrophe to the Indian manganese industry 
is perhaps best realised from the fact that whilst the quantity of 
the production in 1933 was a little over one-fifth of that of the 
peak year of 1927, the value was less than one-twenty-second part 
of the value of the 1927 production. In fact in none of the major 
Indian mineral industries have the effects of the slump been so 
seriously felt as in the manganese industry; it is gratifying, there¬ 
fore, that Borne measure of recovery can now be recorded, though 
the industry is still a long way from a full restoration of prosperity. 

The substantial recovery in 1935 is due mainly to increases in 
the Balaghat (105,484 tons), Nagpur (68,775 tons) and Bhandara 
(24,895 tons) districts of the Central Provinces, and to Sandur State 
(32,080 tons) and the resumption of work in Panch Mahals. The 
most pleasing feature of this improvement is the recovery of the 
Central Provinces production from the trivial figure to which it 
had fallen in 1933 (28,789 tons) to 385,179 tons in 1935. During 
1932 and 1933 the majority of mines in the Central Provinces had 
been closed, including several mines that had never been closed 
since the commencement of work in 1900 and 1901; there had been 
a total cessation of production in the Nagpur district and almost 
total cessation in Bhandara, The amount of ground still to be 
recovered can be judged from the fact that the production of the 
Central Provinces averaged 660,559 tons annually during the quinquen¬ 


nium 1924 to 1928, 

The fall in the. Indian output of manganese-ore of recent years 
can be correlated with the fall in the price of first-grade ore, c.i.f. 
United Kingdom ports, from an average of 22-9d. per unit in 1924 
to 14*9d. per unit in 1929, and then to 9*5 d. per unit in 1932 and 
1933, whilst the partial recovery in output in 1934 accompanied a* 
rise in the average price to 10*5d. per unit, and to ll*2d. in 1935, 
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This continued fall in the price of manganese-ore from 1924 
to 1932 is to be correlated with the fact that from 1924 to 1927 
the rate of increase of the world’s production of manganese-ore 
was much greater than the rate of increase in the world’s production 
of pig-iron and steel. And although there was a fall in the world’s 
output of manganese-ore in 1928, there was a very large increase 
in 1929, greater than was justified by the increased production of 
iron and stool in that year, and it is evident that the world’s avail¬ 
able supplies of manganese-ore are now much in exoess of normal 
requirements. Russia is able to place large quantities of ore on i 
the markot at a price with which many Indian producers cannot 
compete without a return to pre-war railway freights. The Indian 
trade has accordingly suffered disastrously. The Gold Coast baB 
also become a serious competitor of recent years. Tbe large 
deposits of high-grade manganese-ore discovered near Postmasburg 
in South Africa are also being developed, and it may be anticipated 
that eventually South 1 * Africa will secure a substantial portion of 
tho world’s market. Production from this field was suspended 
during 1932, but was resumed in May, 1933, the South. African 
production being 20,894 tons in 1933 and 64,448 tons in 1934. 
With this increasing competition and falling prices it is not sur¬ 
prising, therefore, that in spite of the apparent prosperity of the 
Indian manganese industry in 1929 and 1930, as judged from figures 
of production and export, yet by 1930 tho industry as a whole had 
arrived at a stage of relative depression, causing many operators to 
cease work. Added to increased available supplies there was in 1931 
and 1932 the disastrous decline in the activities of the iron and 
stool industry of the world, illustrated by a deoline from the peak 
figuro of 122 million tons of steel in 1929 to about 68 million terns in 
1931 and only 50 million tons in 1932. In 1933 there was partial 
revival and the output of steel was some 67 million tons rising to 
about 80 million tons in 1934 and 98 million tons in 1935. This partial 
recovery in the steel industry resulted in the hardening in the price 
of manganese-ore in 1934 and 1935 recorded in the preceding paragraph. 

The present chief sources of production of manganese-ore are 
India, Russia, the Gold Coast, South Africa,* Cuba and Brazil, 
whilst-substantial supplies of. ore ate forthcoming from Japan and 
Czechoslovakia. 

There is a steady consumption of manganese-ore at the works 
of tho three % principal Indian iron and steel companies) not only 
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for use in the steel furnaces of the Tata Iron and Steel Company, 
and for the manufacture of f otto- manganese, but also for addition 
to the blast furnace charge in the manufacture of pig-iron. The 
consumption of manganese-ore by the Indian iron and steel industry 
in the year under review amounted to 67,442 tons, against 43,294 
tons in 1934. 


Table 22 .— Quantity and value of Manganese-ore produced in India 

during the years 1934 and 1935 



1934. 

' 1935. 

Quantity. 

Value f.o.b, 
at Indian 
ports. 

Quantity. 

Value f.o.b. 
at Indian 
* ports. 

Bihar and Orissa .— 

Tons. 

£ 

Tons, 

£ 

Bonai State 

3,032 

2,256 

4,43,8 

4,882 

Keonjhar State . 

54,208 

38,250 

53,891 

59,280 

Singhbhum 

15,112 

18,890 

16,667 

27,153 

Bombay — 





Panoh Mahals . 

• • 

• • 

4,866 

7,927 

Central Provinces — 





BaJaghat . 

131,248 

175,544 

236,732 

403,431 

Bliandara 

51,949 

69,482 

76,844 

130,955 

Nagpur .... 

2,828 

3,783 

71.603 

122,0J 8 

Madras — 





Bellary .... 

m m 

• • 

250 

275 

Sander State 

127.366 

67.658 

159,436 

175,379 

Vizagapatam 

20,145 

12,129 

15,886 

17,473 

Mysore — 

1 




Chitaldrug 

81 1 

40 

377 

414 

Shimoga . 

347 1 

197 

444 

488 

Tumkur . . . 

| 

‘ ‘ 

50 

55 

Total 

406,306 

388,240 

641,403 

950,630 


The partial recovery of the Indian manganese industry during 
1934 and 1935 was reflected in an increase of exports,' including the 
quantities exported from Mormugao in Portuguese India, from the 
nadir of 376,904 tons in 1933 to 864,698 tons in 1935. The opening 
of the new port at Vizagapatam has boen the brightest feature in 
the Indian 'manganese ; industry during the last three years on 
account of the reduced lead from the Central Provinces to the sea. 
Table 24 fi^ows of manganese-ore exported from 
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British Indian ports (excluding MoTinugao) during 1934 and 1935, 
from which it will be seen that the United Kingdom with an in¬ 
crease of some 21,COO tons retained her position as the chief importer 
of Indian manganese-ore. Tho second place as importer was held 
by Japan with an increase of some 91,000 tons, with France third 
with tin increase of some 44,000 tons; Belgium showed an increase 
of 53,500 tons. In 1932 the exports to the United States of America, 
ono of India’s principal markets for manganese-ore, had ceased com¬ 
pletely. In 1933 there was a trivial export to this destination but 
in 1935 the experts to the United States recovered to 77,760 tons. ' 


Table 23.— Exports of Manganese-ore during 1934 and 1935 according 

to ports of shipment. 


— 

1034. 

1935. 

* 

Bombay . 

Tons. 

57,089 

Tons. 

G4.100 

Calcutta ........ 

185,827 

226,504 

Vizagajmtam ........ 

149,380 

412,683 

Mormugao (Portuguese India). 

115,582 

, 1 

162,411 

Total 

507,878 

864,698 


Table 24. —Export of Manganese-ore from British Indian ports 

during the years 1934 and 1935. 



1084. 

1085. 


Quantity. 

Value (£1= 

Bs. 13-3). 

Quantity. 

Value (£l**Bs. 18 8). 


Tone. 

B«. 

£ 

Tons. 

Bs. 

£ 

United Kingdom 

161,480 

84,22,010 

257,862 

182,816 

36,03,822 

270,026 

Belgium .... 

10,867 

4,84,180 

32,646 

72,807 

11,72,554 

88,162 

France 

87,622 

14.50,771 

100,080 

181,077 

22,08,174 

165,652 

Japan . 

85,102 

12,11.858 


176,878 

28,80,857 

218,006 

United States of America . 


5,45,020 


77,760 

14,82,422 

107,701 

Other countries 

8,662 

1,67,060 


60,464 

11,86,804 

85,706 

Tojai 

WUN 

72,25, US 

548,621 

708^87 


254,747 
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Pass 3.3 


Mica. 

There was a slight rise in the declared production, of mica from 
55,706 owts, valued at Bs. 20,76,599 (£156,135) in 1934 to 58,754 
cwts. valued at Bs. 25,52,612 (£191,926) in 1935. As has been 
frequently pointed out the output figures are incomplete, and a 
more accurate idea of the size of the industry is to be obtained 
from the export figures. In the years 1926 and 1927 the export 
figure was approximately double the reported production figure, 
whilst in the years 1928 and 1929 the quantity exported was mGre 
than double the reported production. In 1930 the recorded exports 
were, however, only some 67 per cent, in excess of the reported 
production, in 1931 36 per cent., in 1932 43 per cent., and in 1933 
some 45 per cent, in excess. It was thought that this might moan 
that the Act referred to in the third paragraph was beginning to 
produce a definito effect: but as the excess of recorded exports 
over reported production has risen to 66 per cent, in 1934, and 
141 per oent. in 1935, another possible interpretation is that measures 
are being found of circumventing the Act. 

The United States of America and the United Kingdom, which 
are the principal importers of Indian mica, absorbed respectively 
42*6 per cent, and 31*9 per cent, during 1934 and 49*6 per cent, 
and 26*4 per cent, during 1935. Germany took 10*8 per cent, and 
9*0 per cent, respectively, of tho total quantities exported during 
the years 1934 and 1935. The average value of the exported mica 
decreased from Ks. 64*7 (£4*9) per cwt. in 1934 to Bs. 56*7 (£4*3) 
in 1935. The exports rose from 92,918 cwts. valued at Bs. 60,30,525 
(£453,423) in 1934 to 141,814 cwts., valued at Rs. 80,34,681 (£604,111) 
in 1935. The value rocorded for 1932 was tho lowest total -value 
recorded since 1915-16 and it is pleasant that the tide, the turn of 
which was recorded in the 1933 Review, appears to be running so 
strongly. 

The difference between exports and production is generally * 
attributed to theft from the mines. If this be tho only explana¬ 
tion we must assume, that during the three years .prior to 1930, and 
again in 1935, there, had been as much mica stolen as won by honest 
means. Early in 1928 a bill was introduced into the Legislative 
Council of Bihar and Orissa, the purpose of which was an attempt 
to reduce the losses oh this account by licensing miners and dealers; 
the bill was mooted. In March, 1930, however, a similar bill to 
regulate the possession and transport of, and trading in, mica was 

D 
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passed. H was not,, liowovor, put into forco until 1934. from the 
figures presented since 1930, as analysed above, it appears that 
this bill may have produced a good effect for the first few years, 
but that tho effect has alroady disappeared. 


Table 2 5.—Quantity and mine of Mica 'produced in India during 

the years 1934 and 1935. 



19ft 4. 

1985. 

* 




Quantity. 

Value (£1*5 

•Be. 18*8). 

Bihar and Oruta — 

Gaya .... 

Cwts. 

12,679 

Be. 

2,88,996 

£ 

21,729 

Cwts. 

10,524 

Bs. 

4,56,608 

£ 

84,268 

Hasarlbagh 


13,07,270 

105,058 

87,679 

16,70,515 

125,608 

Manbhum 

a • 

• • 

- • 

29 

872 

66 

Monghyr .... 

a • 

• • 

• • 

442 

11,648 

876 

Madras — 

Nellorc .... 

9,114 

8,67,642 

27,048 

0,452 

3,87,878 

29,126 

Nllglrls .... 

76 

8,420 

634 

48 

7,186 

586 

Travancoru citato 

a a 

• a 

a a 

41 

8,600 

268 

Bajputuna — 

Ajiiier-Morwartt . . 

887 

5,186 

386 

884 

6,197 

466 

Jaipur State 

161 

9,126 

685 

100 

0,670 

727 

Tot ah 

5? ,708 

80,70,699 

159,136 

68,754 

26,52,618 

191,929 


Table 26.— Quantity and value of Mica exported from India during 

the years 1934 and 1935. 



1984. 

1985. 


Quantity. 

Value (£!*"• B*. 18-8). 

Quantity. 

'.i 

Value (£1-Be. 18-8). 

To — 

United Kingdom 

Cwts. 

Ba. 

£ 

Cwts. 

Ba, 

£ 

20,606 

81,06,625 

288,681 

87,619 

88,62,106 

289,682 

Gormany .... 

10,018 

5,06,461 

42,615 

12,818 

6,18,889 

48,529 

France .... 

1,768 

1,47,282 

11,07* 

8,642 

3,70,288 

27,888 

United States of America • 

89,617 

13,06,297 

08,218 

69,897 

10,94,942 

140,996 

Other countries . 

12,010 

9,04,870 

68,085 

18,448 

11,98,542 

90,117 

TOTAIi 

m 

90,30,626 

m2! 

HU814 

80,34,931 

904J1? 
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Monazite. 

In its early years in India the monazite industry was of some 
importance and the output during the quinquennium 1914-1918 
averaged annually 1,628 tons valued at £46,334. This prosperity 
continued only to 1921 and by 1925 the industry was monbund 
with a production of 1 ewt. only. There has since been a partial 
revival and the output for the" period 1929-1933 averaged annually 
216 tons valued at £2,114. In 1934 the . output was 1,009 tons 
valued at £3,769 which rose to 3,819 tons valued at £12,453 in 1936. 
The decline of the industry from the high figures of 1914 to 1921 is 
of course due to the supplanting of incandescent mantles for gas 
lighting by eloctricity. The partial revival of the monazite industry 
is presumably due to the groatly increased output of ilmenite, 
the production of monazite as a bye-product rendering cheaper 
production possible. 

v Nickel. 

As a bye-product in the smelting operations of the Burma 

Corporation, Limited, at Naintu, in tho Northern Shan States, there 
is now a regular production of nickol-speiss, which, during tho quin¬ 
quennium 1929-1933 averagod annually 3,211 tons valued at 
Rs. 8,19,023 (£61,197). In 3933 the output was 3,350 tons, valued 
at Rs. 10,28,623 (£77,333), which rose in 1934 to 3,951 tons valued 

at Rs. 11,44,337 (£86,401). In 1935 tho output was 4,850 tons, 

valued at Rs. 14,00,074 (£105,269), the composition being 30*20 

per cent, of nickel, 10*10 per cent, of copper, 4*59 per cent, of 
cobalt, and 24-66 ozs. of silver to tho ton. The speiss is shipped 
to Hamburg for further treatment. 

Petroleum. 

The world’s production of petroleum in 1926 amounted u> nearly 
160 million long tons, of which India contributed 0*72 per cent. 
In 1927, this, figure jumped to some 172 million long tons, of which 
the Indian proportion, on a practically stationary produotion, fell 
to 0*64 per cent. In 1928, there was another substantial rise in the 
world’s production, which reached the figure of over 181 million 
tons. In 1929, there was another jump to over 202 million tons, 
but in 1930 the world’s production fell to about 193£ million tons, 
in 1931 to about 187. million tons, and in 1932 to about 183 million 

i> 2 
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tons, whilst in 1833 the production rose again to about 202 million 
tons, in 1934 to about 216 million tons, and in 1936 to 233 million 

tons. 1 Decreases were shown by Poland, Sarawak, Egypt, Rou- 

mania and France. All other important producers showed an 
increase in production, by far the largest being due to Iraq, as 
a result of the opening of the pipe line to the Mediterranean. The 
United States contributed 60*9 pe* cent, of the world’s supply 
in 1936, Russia 10-7 per cent., Venezuela 9-4 per cent., Roumania 
3*9 per cent, and Iran 3'1 per cent. In 1928, India contributed 
0-64 per cent., which fell to 0-60 per cent, in 1929 and rose to 0*62 
per cent, in 1930, 0*63 per cent, in 1931, and 0*64 per cent, in 1932, 

and fell again to 0*62 por cont. in 1933, to 0-60 per cent, in 1934 

and to 0*60 per cent, in 1935; her position on the list of petroleum 
producing countries fell from 11th in 1929 to 12th in 1930 to 1933, 
her place being taken by Trinidad, and to 13th in 1934 and 1936, 
due to the production by Iraq. 

The production^of potroleum in India (including Burma) increased 
slightly from 322,025*280 gallons in 1934 to 322,662,336 gallons 
in 1935, the highest figure in tho history of the industry. The 
increase in 1935 is due to an increase of some 4 million gallons in 
Assam, almost offset by a decrease of 3$ million gallons in Burma. 
This increase in output in 1936 was accompanied by an increase 
in estimated value amounting to Rs. 22,73,550 (£170,944). 

The amount of gasolene produced from natural gas during the 
year was 9,717,087 gallons, of which 9,309,083 gallons were produced 
in Burma and 408,004 gallons in the Punjab. 

The Yonangyaung field maintained its reputation of being one 
of the most wonderful oilfields in the world. The total production 
during 1935 was somewhat less than in the previous year but the 
resourcos of tho field as a whole are sufficient to ensure an adequate 
supply of oil for many years. 

At the end of 1935 there were 3,030 wells produoing in the field. 
Besides a large number of wells drilled to shallow sands, this total 
includes 183 hand-dug wells whose continued existence is one of 
the interesting features of the field. 

During the year further extensions of the producing areas on 
the oaatern flank of the field were proved. In the southern part 
of the field valuable production was obtained from wells in the 

1 Compiled from World Petroleum of June.. 1936. 
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southern part of.Block 28 and the northern part of Block 48 . Within 
the Reserves and their Border*? there were no noteworthy develop¬ 
ments. 

Satisfactory results continue to be obtained from gas drives in 
the leased blocks; in addition to gas drives, gas is also injected with 
the object of reprossuring and storage. The major companies 
operating within the Reserves continued to co-operate in applying 
back pressures to youthful wells. Casing' policies continue to bo 
carefully designod to protect the oil sands against the danger of 
flooding by water and, in general,' production methods throughout 
the field are characterised by a realisation of the importauco of the 
conservation of oil and gas and the prevention of waste, whether 
simple or underground. 

In 1.935 there was a slight increase in the output from the Singu 
field. At the end of the year the total number of producing wells 
was 465 as Compared with 459 in December, 1934. In addition, 
a number of wells romainod cemented abovo productive sands. 
These wells can be drilled into productive sands in a very short 
time and the total field production substantially increased. 

In the southern part of the fiold a valuable producing area was 
proved and at the end of the year competitive drilling was in pro¬ 
gress along the boundary between Blocks 50E and SON. 

There has been no radical change in production methods during 
the year under report. The fundamental principle underlying the 
policy of the major operating company at Singu is to make thoso 
adjustments at each well which lead to a maximum oil recovery 
with a minimum production of gas. Wells with high gas-oil ratios 
are shut in, and the balance of casing-head gas remaining after the 
satisfaction of the field requirements is returned to dry gas sands 
for storage, or to certain areas for reprossuring purposes. There 
iB one gas drive in operation and the repressuring operations of 
the British Bunnah Petroleum Company, Ltd., continued to give 
satisfactory results. During the year the Burmah Oil Company, 
Ltd., were actively engaged upon the construction of a training 
wall in the River Irrawaddy to reolaim a potentially productive 
area. Continuous gas lift on some wells producing from lower 
division sands and gas displacement pumping on wells producing 
from upper division sands were continued on a small scale, but 
production from the great majority of the wells in the field was 
obtained by ordinary pumping methods. 
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During 1935 there was a good deal of drilling activity at 
Yenangyat and, as a result, the total production from the Pakokku 
district, excluding Lanywa, shows a large increase. There was a 
further increase in the production from the Lanywa field during 
1935. Back pressures are maintained on nearly all the wells in * 
this model field, which is operated by the Indo-Burma Petroleum 
Company, Ltd. ■ While a number of wells are pumped from a 
central power, the majority have individual pumping motors. The 
gasoline plant was operated throughout the year and gave a satis¬ 
factory yield. T 

In the Minbu district there were, at the close of the year, 378 
producing wells. The total production showod little change. Apart 
from routine production there was very little activity in the district 
during the year. 

There was a reduction during 1935 in the total production 
from the Indaw |ield. During the year all but one of the wells 
wore successfully operated by the automatic gas lift system. 

Production from the Fadaukpin and Yonanma fields in the 
Thayetrayo district again showed an increase. Satisfactory progress 
was made in. the drilling of the Burmah Oil Company’s deep test 
well at Monatkon,' but as yet no discoveries of importance have 
come to light. 

The output from Kyaukpyu remained at its usual low level. 

In Assam the output of the Digboi field increased slightly. 
There has been no drilling in outside areas in the Assam Valley. 

In the Surma Valley there was no production and prospecting 
operations were concentrated on the drilling of the new well at 
Masimpur. Some progress was made, but much delay arose from 
serious fishing jobs caused by the extremely difficult drilling condi¬ 
tions brought about by the nature of the formation and the excep¬ 
tionally high pressures. 

In the Punjab the output from the Khaur field increased by 
over 200,000 gallons as compared with 1934. As a result of the 
indications from a deep test well into the underlying formations 
an old well was deepened to 5,408 feet in October last, giving satis¬ 
factory production. A further old well is at present in hand for 

the same objective, the depth, of which at the end of the year was 

4,860 feet. 

On the Dhulias dome a well commenced last year" has been 

carried to 7,663 feet and drilling is still in progress. The fix*t 
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indication of oil was reported at 7,448 feet in September and the 
well was deepened carefully to 7,501 feet and at the beginning of 
November last flowed under low pressure at 100 barrels per day. 
This strike was tested for one month and production held up, 
satisfactorily. The well was then deepened as it was apparent 
it was not yet into the limestones. 


Table 27. —Quantity a/nd valve of Petroleum produced in India during 

the years 1934 and 1935. 



1934. 

1985. 


Quantity. 

Value (£1 - 

Be. 13-8). 

Quantity. 

i Value (£l-R*. 13-3). 

Attam — 

Dlgboi . \ 

Gale. 

68,754,202 

Ra. 

1,08,86,600 

£ 

818,642 

Gala. 

07,886,580 

J&8 

1,15,02,240 

£ 

871,607 

Duma — 

Kyaukpyu . 

Mlnbu 

SIngu . , 

Tbayetmyo . 

Upper Ghlndwln . 
Yenangyat (includ¬ 
ing Lanywa). 
Yenangyaung 

19.579 
8,673.128 
81,927,114 

685,489 

3,095,245 

27,717,652 

137,447,968 

' 

(«) 

►4,82,77,083 

8,029,852 

13,640 

3,603,949 

83,600,500 

016,702 
2,788,801 
80,4X4,737 | 

120,810,946 

•4,08^.0,406 

i 

3,740,138 

Punjab — 

Attack . . 

3,510,948 

8,77,737 

65,996 

3,438,770 

8,59,194 

64,001 

Tosaii 

322,025,280 

0,00,41,379 

4,514,339 

222,882,838 : 


4 ,636,333 


(a) Estimated. 


Table 28. —Imports of Kerosene Oil into India during the years 

1934 and 1935. 



1934. 

1035. 


Quantity. 

Value (£1 -Ra. 18-8). 

Quantity. 

Vuluo (£1« Us. 13-3). 

_ __ 

From — 

Union at Socialist 
Soviet RepuUlce. 
Roumanln 

Sumatra 
. Borneo 

Iran 

Java , . . 

United State* at 
America. 

Other countries . 

TofiL 

Gala. 

43,121,885 

8,798,266 

6,772,812 

1,971,860 

1,422,981 

2,118,839 

890,481 

Ra. 

1,53,92,706 

25,17,800 

31,68,052 

10,50,061 

2,04,709 

12,78,786 

2,49,649 

£ 

1,157,346 

199,286 

228,048 

79,629 

22,159 

06,140 

18,771 

Gala. 

48,466,478 

1,013,400 

4,680,877 

5,800,097 

12,607,872 

2 

830,002 

750,164 

Be. 

1,38,17,304 

2,01,702 

20,83,078 

20,60,810 

64,81,601 

1 

2,05,084 

4,82,508 

£ 

1,088,895 

21.980 

152,868 

154,048 

487,388 

22,183 

86,279 

■MMHI 




SMfiSJIS 

1,914,431 




























272 Records of the Geological Survey of India. [ Vox*. 71, 


Table 29. —Imports of Fud Oils into India during the years 1934 

and 1935. 



1994. 

1085. 


Quantity. 

Value (£1*= 

Bs. 13*8). 

Quantity. 

Value (£1-Ba. 18-8). 

From— 

Union of Socialist 
Soviet ■Republics. 
Houma nlft 

Gals. 

912,132 

2,i«5,seo 

Bs. 

1,80,056 

3,73,907 

£ 

9,846 

28,1X4 

Gala. 

066,060 

20 

Bs. 

1,44,274 | 

6 

£ 

10,848 

Iran . 

77,160,970 

1,80,50,208 

1,026,881 

08,264,708 

1,63,80,412 

1,227,861 

Borneo 

26,466,739 

43,50,002 

827,118 

81,828,024 

61,55,802 

887,628 

Other countries . 

876,027 

2,59,411 

19,605 

484,045 

1,00,884 

7,685 

TOTAT. . 

108,571,437 

1,87,66,084 



2,11,80,968 

1,688,907 


Table 30. —Exports of Paraffin Wax from India during the years 

1934 and 1935 . 




1984. 



1935. 



Quantity. 

Value (£l«Ba. 18*8). 

Quantity. 

Value (£lo>Bs. 13-3). 


Tons. 

Bs. 

£ 

Tons. 

Bs. 

£ 

To— 







United Kingdom 

11,410 

40,56,754 

372,688 

15,366 

65,26,863 

490,704 

Germany . 

1,865 

7,82,410 

58,828 

205 

87,500 

6,679 

Netherlands 

4,778 

20,07,038 

150,005 

6,103 

21,85,027 

104,288 

Belgium . 

3,628 

15.82,608 

115,233 

8,002 

12,66,601 

95,240 

Italy 

4,826 

15,60,078 

117,818 

3,411 

13,54,178 

101,818 

China . , 

2,580 

10,20,600 

76,787 


9,68,000 

72,682 

Union of 8outh 

1,058 


58,664 

2,607 

10,70,526 

81,167 

Africa. , 

Portuguese Bast 

4,271 

16,85,003 

122,089 

4,867 

20,85,416 

153,089 

Africa. 

Canada . 

2,142 

8,90,640 

67,641 

1,680 

6,46,380 

48,600 

United States of 

2,751 

11,50,712 

86,620 

2,822 

0,76,020 

78, <58 

America. 

Mexico 

4,300 

18,06,000 

185,700 

4,250 

17,85,000 

184,211 

Argentine Re¬ 
public, 

486 

1,88,225 

18,776 

181 

65,126 

4,146 

Chile 

850 

1,47,000 

11,068 

4.687 

18,76,849 

141418 

Australia . 

422 

1,78,740 

13,068 

481 

1,82,140 

18,694 

Other countries 

1,960 

8,21,248 

61,748 

8,141 

18,08,627 

98,017 

Total 

47018 

1,94,68,181 

1,468,827 

8MM 

KSSSS2 

jjrsjetfi 

V v». , ’ a" 
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There was an increase (over 4 million gallons) in the imports 
of kerosene, due mainly to an increase of over 10$ million gallons 
from Iran and. nearly 6 million gallons from Borneo, offset in part 
by important decreases from all other countries except Bussia, 
the imports from which showed only a slight fall (see Table 28). 

There was a rise of 25 million gallons in the quantity of fuel oil 
imported into India, the principal change being an increase of over 
21 million gallons from Iran and of over 6 million gallons from 
Borneo and a fall of over 2 million gallons from Boumania. Some 
75 per cent, of the supply was derived from Iran and some 24 
per cent, from Borneo (see Table 29). 

The exports of paraffin wax showed an increase amounting to 
some 6,000 tons (see Table 30). 

Salt. 

There was 'a slight fall, during 1935, in the total output of salt 
(accompanied by a trifling increase in value), due to a decrease of 
39,000 tons in Madras, all the other provinces showing increases; 
the 1934 production was the highest on record. Imports of salt 
into India increased by nearly 2,000 tons, all the countries of 
origin showing decreases excepting Germany from which 30,000 tons 
were received above the imports of the previous year, and the 
United Kingdom, from which the imports are negligible. 


Table 31 .—Quantity and value of Salt produced in India during the 

years 1934 and 1935 . 



1084. 

1085. 


Quantity. 

Value (£1-Ba. 13-8). 

Quantity. 

Value (£1-Ba. 18-8). 


Tone. 

Be. 

£ 

Tone. 

Be. 

£ 

Aden 4 

885,416 

20,44,005 

158,752 

830,667 

10,61,200 

148,070 

Bengal . 

28 

871 

28 

17 

1,070 

81 

Bomhef and Sind 

680,078 

(0)26,75,818 

201444 

683,700 

31,02,655 

288,282 

Burma , , 

86,076 

5,88,016 

40,144 

40,066 

5,81,000 

80,025 

Gwalior (6) , 

66 

8,240 

244 

05 

4,725 

855 

Madras . 

409,M8 

25,04,004 

106,645 

460,267 

22,69,790 

172,165 

Northern India 

470,077 

86,21,020 

267,368 

474,851 

57,78,670 

284,104. 

lOTAt 

" L9S8.7Q0 

JBBSsIlfeilZHSS 

677,7*0 

1,048,172 

1,16,89,137 

373,389 


i a) JtxotudM the vita* of MSAtooe of Belt produced is 8ted 
i jij' Mgatee ntttie to the ofleiel yetm, 1984386 sod 1MMS. 
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Table 32. —Quantity and, value of Roek-Salt produced in Indio during 

the years 1934 and 1935. 


— 

im. 

1935. 

Quantity. 

Value (£1 «Rs. 18-3). 

Quantity. 

• 

Value (£l~Rs. 13-8). 


Iona 

Rs. 

£ 

Torn 

Bs. 

£ 

Salk Range 

165,1)00 

11,92,688 

89,672 

158,847 

11,73,107 

88,204 

Kohat 

10,186 

60,128 

4,521 

21,003 

64,708 

4,805 

Mandi 

4,138 

1,08,718 

8,174 

4,002 

1,08,477 

8 ,i&6 

Torn 

179.171 

13, SI, *84 

m,3S7 

178,852 

13,46 fi92 

101,226 


Table 33. —Imports of Salt into India during the years 1934 and 1935. 



- 

1934. 



1985. 



Quantity. 

Value (£1 w-lts. 13-3). 

Quantity. 

Value (£1- 

Rs. 13-8). 


Tons 

Rs. 

£ 

Tons 

Rs. 

£ . 

From — 







United Kingdom . 

490 ! 

74,501 

5,608 j 

1,286 

03,585 

7,037 

Oermany 

56,34s 

8,03,873 

07,208 

86,337 

14,70,261 

110,545 

Aden and Depen- 

810,02S 

30,54,992 

297,368 

208,749 

40,72,470 

800,201 

denotes. 

Egypt. 

12,#24 

1,04,231 

12,348 

7,505 

1,22,193 

9,187 

Italian Boat Africa 

12,875 

1,70,939 

12,853 

. . 

• • 

. • 

Other countries . 

109 

7,009 

601 

85 

5,703 

433 

Total 

302,17i 

52,66,626 

i 

396,086 

898,072 

67,64,262 

433,403 


Saltpetre. 

Although completo statistics of production of saltpetre in India 
are no longer available (see Rec. Geol. Sum. Ind., LXIV, p. 289), 
yet the export figures may bo accepted as a fairly reliable index to 
the general state of the industry, for, excepting a few hundreds^ of 
tons required for internal consumption as fertiliser, most of the 
output is exported to foreign countries. The quantity exported 
increased from 166,282 cwts. valued at Jfc. 13,38,171 (£100,614) 
in 1934 to 173,269 cwts. valued at Rs. 13,35,583 (£100,420) in 1935. 
Nevertheless, figurd* of production of refined saltpetre—without 
values—are available for tracts worked under the sUpervision of 
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the Northern India Salt Revenue Department. The production 
figures for the financial years 1934-35 and 1935-36 are:— 



1934*35. 

1935*36. 


Tons. 

Tons. 

Bihar 

2,327 

2,953 

Punjab . 

6,029 

7,727 

United Provinces 

2,446 

1,943 


Totat. 10,602 

12,623 


These figures happen to be greater than the export figures, indicat¬ 
ing that there is an internal market for a portion of the output. 

A certain amount of nitrate of potash is used for agricultural 
purposes on the tea gardens of India. During the war, when it was 
impossible to obtain supplies of imported potash, the amount of 
locally produced nitrate utilised in this way reached an appreciable 
figure. The practice continued and the quantity estimated to have 
been absorbed for fertilising purposes on tea gardons in 1935 was 
900 tons against 700 tons in 1934. 


Table 34. —Distribution of Saltpetre exported from India during the 

years 1934 and 1935. 



1934. 

1936. 


Quantity, 

Value (£1-Be. 183). 

Quantity. 

Value (£1 =«Rb 13-8). 

To— 

Cwts. 

Bs. 

£ 

Cwtfl. 

Bs. 

•£ 

United Kingdom . 

27,644 

2.15,020 

18,187 

56,059 

4,26,040 

31,968 

Ceylon 

42,438 

2,76,207 

20,692 

17,460 

1,10,910 

8,889 

Straits Settlements 

6,712 

83,071 

6,246 

4,820 

49,667 

3,734 

Mauritius and 

Dependences. 
Other countries . 

68,717 

6 ,88,666 

42,756 

72,088 

5,53,409 

41,610 

21,871 

1,98,216 

. 

14,783 

24,397 . 

1,96,567 ; 

14,779 

Tom 

188,282 

13,38,171 

100,814 

173,869 

13,36,333 

100,430 


Silver. 

The production of silver from the Bawdwin mines of Upper 
Burma during 1936 rose slightly by 33,894 oss. as compared with 
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1934, but this was accompanied by a great rise in value of 
Rs. 27,50,283 (£206,788) due to tbe increase in tbe price of silver 
during the year (see Table 2 and lead, p. 259). 

The output of silver obtained, as a bye-product from the Kolar 
gold mines of Mysore showed a fall of 1,014 ozs. 

The amount of silver bullion and coin exported during tbe year 
was 71,955,874 02 s., valued at Rs. 10,67,89,988 (£8,029,322), as com¬ 
pared with 63,991,714 ozs. valued at Rs. 7,26,70,511 (£5,463,948) 
during 1934. 


Table 35.— Quantity and value of Silver produced in India during 

the years 1934 and 1935. 



1034. 

1035. 


Quantity. 

Value (£1-Bs. 13-3). 

Quantity, 

Value (£l~Jte. 13-8). 

I 

Bihar aM Oritta — 
Manbhum . 

0#. 

14 

Be. 

19 

£ 

1 

Ozs. 

15 

its. 

24 

£ 

2 

Burma — 

Northern Shan 

States. 

5.703,010 

74,44,482 

659,735 

5,825,018 

1,01,04,765 

766,624 

My*ort — 

Kolar 

25,491 

41,494 

3,120 

24,477 

38,052 

2,028 

Total 

5 , 817.524 

U,S5,m 

662,857 

5*860,406 

i 

1,02,66,741 

709,454 


Tin. 

A further inorease though trifling has to be recorded in the pro¬ 
duction of tin concentrates from Burma including Karenni State from 
5,801-2 tons valued at Rs. 1,01,70,348 (£764,688) in 1934 to 5,859-7 
tons valued at Rs. 1,01,48,976 (£763,081) in 1935. This is the 
highest quantity yet recorded in any one year but is accompanied 
by a slight fall in value. All districts show increases, except 
Karenni, the decrease from which reduces the surplus over the 1934 
output to 58-5 tons. Of the total production of 1935 4,402-8 tons, 
or some 75 per oent., came from Burma proper, the balance of 1,456-9 
tons being derived from Mawchi in Karenni State. There was no 
reported output of block tin. 

Imports of un wrought tin rose from 44,479 cwts. valued at 
Rs. 67 r 75,268 (£509,419) in 1934 to 50,990 cwts. valued at 
Rs. 75,71,672 (£569,298) in 1935; 96 per cent, of these imports came 
from the Straits Settlements, 
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Table 36 .—Quantity and value of Tin concentrates produced in India 

during the years 1934 and 1935. 



' 

1984. 

- 

1936. 


Quantity. 

Value (£1 =»Ba. 18*8). 

Quantity. 

Value (£!«■; 

Bs. 18-8). 

Burma — 

Tons 

Kb. 

£ 

Tons 

Bs. i 

£ 

Amherst 

820 

60,632 

3,807 

89-7 

69,431 

4,468 

Morgui 

1,957-3 

22,90,102 

172,188 

1,766-9 

29,69,612 

223,272 

Tayoy 

2,612-0 

46,00,004 

338,361 

2,801*7 

45,88,339 

844,988 

Tbaton 

6-8 

8,090 

070 

6-6 

8,343 

627 

Karennl State 

1,804*0 

(0)83,20,660 

249,860 

1,456-9 

(a)26,23,351 

180,720 

Total 

6,801*8 

1,01,70,348 

704,688 

1 

F'859’7 

1,01,48,976 

763,081 


(a) Estimated. 

Table 37 .—Imports of unwrought Tin ( blocks, ingots , bars and slabs) 
into India during the years 1934 and 1935. 



1934. 

1936. 


Quantity. 

Value (£1 *»Bs. 13-3). 

Quantity. 

Value (£l»Ks. 13-8). 

PfWBr— 

Cwts. 

Bs. 

£ 

Cwts. 

Bs. 

i 

United Kingdom . 

1,826 

2,12,549 

16,081 

1,407 

2,11,513 

15,903 

Straits Settlements 

48,143 

06,60,041 

493,304 

49,099 

78,19,166 

560,812 

' Other countries . 

11 

1,778 


484 

41,003 

8,083 

Total 

44,479 

67,76,268 

‘ I 

609,410 

60,980 

76,71,672 

669,298 


Tungsten. 

An appreciable increase both in quantity and value of the output 
of wolfram from Burma has to be recorded, namely from 3,328-5 
tons valued at Bs. 37,89,921 (£284,956) in 1934 to 3,837*1 tons, 
valued at Bs. 39,46,027 (£296,693) in 1935, though the price per 
unit declined from 37*17 shillings in 1934 to 34*42 shillings in 1935. 
The only years of higher recorded production are 1917, 1918 and 
1919, the peak production being 4,542 tons in 1917. Higher values 
were recorded during 1915 to 1919. The rise in output during 1935 
was shared by all producing districts in Burma proper, chiefly by 
Tavoy, but was reduced by a decrease of about 700 tons from 
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Karonni. Of this production 2,549*1 tons, or 66 per cent., came from 
Burma proper, the balance being derived from Mawchi in Karenni 
State. 


Table 38.— Quantity and value of Tungsten concentrates 'produced 
in India during the years 1934 and 1935. 



| 1034. 

I .. 

1035. 

i 

Quantity. 

Value <£1~R». 13*3). 

Quantity. 

Valuo (£1-* 

Rs. 13-3). 

Hurma — 

Ton* 

Rs. 

1 

£ 

Tons 

Us. 

£ f 

Mergul 

121-8 

77,040 

0,793 

223-1 

1,55.048 

11,725 

T&voy 

1,201-7 

14,26,744 

107,274 

2,089-1 

21,93,773 

104,945 

Thnton 

10-0 

14,225 

1,009 

42-5 

34,607 

2,602 

Yametliin . 

* * 

» • 

• . 

185-4 

2,31,725 

17,423 

Karenni Statu 

1,005-0 

(8)22,71,000 

170,820 

1,288-0 

(0)13,24,570 

00,502 

Mong Pal State . 

■ w 

■ • 

•• 

9-0 

5,400 

406 

TtWAt 

8,328*5 

37,89,921 

284,956 

3,837*1 

39,49,02? 

299,693 


(«) Estimated. 


Zinc. 

Tho production of zinc concentrates by the Burma Corporation 
Limited, in the Northern Shan States, rose from 68,838 tons valued 
at Its. 20,77,413 (€201,309) in 1934 to 78,590 tons valued at 
Rs. 37,99,358 (£285,666) in 1935. Tho quantity is the greatest 
hitherto recorded, but tho valuo is much below thoso of tho years 
1926 to 1929 (£559,412 in 1928). The exports during tho year under 
roviow amounted to 70,599 tons valued at Rs. 28,75,272 (£216,186) 
against 77,514 tons valued at Rs. 29,46,693 (£221,556) in the preced¬ 
ing year. 


Zircon. 

The output of zircon, a mineral obtained as a concurrent product 
in the collection of ilmenite and monazito in Travancore State 
increased from 38(1 tons valued at £1,930* in 1934, to 6,654 tons valued 
at £6,967 in 1935. The increase accompanied large increases in the 
production of ilmenite and monazite. 

1 Revised. 
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fit.—MINERALS OF GROUP II. 


Amber. 


Apatite. 


The production of amber in the Myitkyina district, Burma, 
decreased from 29*5 ewts., valued at Ks. 12,020 (£897) in 1928, to 

19-6 cwts. valued at Rs. 6,080 (£454) in 1929, 
and 2*1 cwts. valued at Rs. 730 (£54) in 1930. 

There was no reported output in 1931, but in 1932 there was an 

output of 11*5 cwts. valued, at Rs. 1,940 (£146). in 1933 of 76 lbs. 

valued at Rs. 1,500 (£113), in 1934 of 3*7 ewts. valued at Rs. 152 

(£12), and in 1935 of 18*6 owts., valued at Kh, 2,100 (£158). 

Tho production of apatite in tho Singhbhum district, Bihar and 
Orissa, was 22 tons valued at Rs. 3,300 (£244) in 1930, but. nil in 

1931 to 1935. The output of apatite in the 
Trichinopoly district, Madras, rose from 37 
tons valuod at Rs. 372 (£28) in 1933 to 59 tons valued at Rs. 885 
(£67) iu 1934, and 102 tons valued at Rs. 1,532 (£115) in 1935. 

Tho output' of aquamarine from tho deposits of Daso in Ladakh 
in Kashmir rose from 686 tolas (39,000 carats) valuod at Rs. 686 

(£52) in 1933 to 1,221 tolas (69,471 carats) 
quamer ne ‘ in 1934. The value of the 1934 production 
was not reported and there has been no production during 1235. 

Tho total production of asbestos in India during 1934 was 25*4 
tons valued at Rs. 4,140 (£311), mado up of 20 tons valuod at 

Rs. 2,500 (£188) from Singhbhum and 5*4 
tons valued at Rs. 1,640 *(£123) from tho 
Cuddapah district, Madras. In 1935 the production amounted to 
62*7 tons comprised of 2*7 tons valuod at Rs. 1,267 (£95) from the 
Cuddapah district, and 60 tons valued at Rs. 3,300 (£248) from 
Seraikela State in Singhbhum. 

Tho production of barytes in India rose from 3,813 tons valuod at 
Rs. 35,263 (£2,651) to* 5,493 tons valued at Rs. 34,954 (£2,628) 

in 1935. As in 1934 tho ehiof producing districts 
Barytes. wore Cuddapah and Kurnool in tho Madras 

Presidency. Thero was an increased production in Alwar State. 

In 1930, 2,514 tons of bauxite wore producod, of which 719 tons 
came from the Kaira district of Bombay, and 1,795 tons from tho 

Jubbulpore district of tho Central Provinces. 
In 1931 tho output from the Jubbulpore 
district was 4,298 tons, ip 1932 4,467 tons, and in 1933 1,000 tons 
valued at Rs. 3,000 (£226). In 1934 the output was reduood to only 


Asbestos. 


Bsuxttc. 
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18 tons valued at Rs. 00 (£7), from the Jubbulpore district, but rote 
in 1935 to 7,635 tons valued at Rs. 15,270 (£1,148). 

t 

Table 39. —Quantity and value of Barytes produced, in India during 

the years 1934 and 1936. 



1034. 

1085. 


Quantity. 

Value (£l * 

*1U. 18-3). 

Quantity. 

Value (£1 — 1! a. 13*3). 

Whmrhnd Oriua — 

Tons 

Ba. 

£ 

Tons 

Ba. 

£ 

Manbhum 

180 

1.080 

81 

104 

024 

47 

Mdfw*' 







Anantapur , 

100 

025 

47 

■ ■ 

• • 

• « 

Cuddapah 

2,530 

25.222 

1,890 

8.0M 



, Kurnool . 

023 

4,500 

340 

080 

5,560 

413 

Rajputana — 







AlWar State 

/ 

374 

3,740 

281 

827 

8,270 

022 

TOTAL 

3.818 

36.2G3 

2,631 

6,483 

QSI 

2,628 


In Jaipur State, Rajputana, 20 cwts. of beryl were extracted in 
1930; no value was reported. There was no output in 1931, but 

in 1932 there was a production in Ajmer- 
Cry * _ Merwara of 281 tons valued at Rs. 5,281 

(£397) which rose "to 324 tons valued at Rs. 7,261 (£546) in 1933, 
falling to 55 tons valued at Rs. 1,650 (£124) in 1934, but rising ih 
1935 to 139 tons valued at Rs. 8,519 (£641). This beryl is being 
shipped to Germany and the United States of Ameirica for use as 
beryllium-ore, i.e., for the extraction of the metal. The Indian 
beryl is of high grade and fetches from £7 to £10 per ton c.i.f. in 
America and Europe, so that it is obviously under-valued in the 
returns. There appears to be no previous example of the production 
anywhere‘in the world of beryl on such a large scale. 

The production of native bismuth from the Tavoy district, 
Burma, fell from 112 lbs. valued at Rs. 323 (£24) iu 1930, to 42 jibs, 

valued at Rs. 84 (£6) in 1931, and27 jibs, 
valued at Rs. 54 (£4) in 1932; it rose again 
to 80 lbs. valued at Rs. 160 (£12) in 1933. There was no recorded, 
production ht 1934, but in 1935, 224 lbs. valued at Ra,21l (£16) 
were produced. ■ 


Bismuth. 
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Borax is sometimes produced from the Puga valley in the 
Ladakh tahsil of Kashmir State, the last reported production being 
_ of 7*3 cwts. in 1929. A contract to work 

Ham* 

these deposits has been given out for 10 years 
on an annual payment of Rs. 80, but no output was reported for 
1934 and 1935. 

The total estimated value of building materials, and road-metal 
produced in the year under consideration was R«. 1,17,73,031 

(£885,190) against Rs. 1>14,39,551 (£860,116) in 
Building materials 1934. Certain returns supplied in cubic feet 

have been converted into tons on the basis of 
cortain assumed relations between volume and weight. 

The production of limestone and kankar during the yoar 
amounted to nearly 3| million tons, and if weight of matorial won 
were the criterion then limestone would be rated next to coal in 
order of importance. The increased output of limestone of recent 
years is partly due to its use as a flux in the iron and steel industry 
and in the manufacture of cement. 

There was a fall in the output of clays from 367,305 tons valuod 
at Rs. 3,43,222 (£25,806) in 1934 to 311,949 tons valued at 
cta Rs. 3,93,557 (£29,591) in 1935. This fall is 

due to a large decrease in the outputs of Assam, 
Bihar and Orissa, Central Provinces and Madras. Practically tho 
whole of the large production of Madras is from Travancore State 
for the manufacture of tiles and bricks. 

An output of 100 lbs. of columbite valued at Rs. 60 (£4) was 
reported from the Monghyr district, BihaT and Orissa, during 
1931. 

Columbite. There was no output during 1932 to 1935. 

The production of corundum in the Salem district, Madras, 
amounted to 30 tons valued at Rs. 2,189 (£162) in 1930, but sinco 

then there has been no production until 1935, 
Corundum. when 28 tons valued at Rs. 6,181 (£465) were 
produced. There was, however, an output 
of 56,560 tolas (13 cwts.) of corundum and of 13,718 tolas 
(3 cwts.) of sapphire with corundum in 1934 and 1935, respec¬ 
tively, from Soomjam hi the Padar district of Kashmir, this 
was described as ‘uncommercial material’. It is additional to tho 
gem sapphire recorded elsewhere (see page* 288). 


2 
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Table iO.-Production of Building Materials and 




nnaurni and 
gneiss. 

Lath bits. 

LIMB. 

LIMESTONE AMO 

Kaxxab. 



Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 



Ton* 

JU. 

Tons 

Ra. 

Tons 

Ra. 

Tons 

Bb. 

Assam , 

• • 

8,284 

16,712 

10,811 

22,700 


a • 

57,824 

81,150 

ItcngAl 

• * 

161,166 

1,63,287 

•• 


•• 

a • 

• a 

•• 

Ulhnc and OrUsa 

687,121 

7,09,290 

2,463 

644 

* • 

a a 

(a) 

1,085,816 

20,81,083 

Bombay . 

• a 

114 

S 

7,029 

5,262 

a < 

a a 

800 

2,650 

Burma 

• • 

186,473 

3,38,540 

152,030 

1,50,244 

. « 

a a 

374,105 

4,48,162 

Central India 

• a 


* 

a • 

• • 

36,236 

2,27,627 

165,181 

67,248 

Central Provincial 

11,683 

0,357 

a • 

a ■ 

a a 

a a 

537,874 


Delhi 

• • 

•• 

•• 

•• 

a • 

• a 

a a 

a a 

a a 

Gwalior . 

a 


•• 

•• 


a * 

a a 

60,343 

32,547 

Kashmir . 

• 




•• 

a * 

a a 

660 

(« 

Madras . 

• 

120,666 

1,80,203 

•• 

•• 


a a 

76,286 

46,046 

Mysore . 

• • 

7,590 

2,20,067 

• a 

•• 

1,058 

31,572 

3,160 

18,087 

North-West 

Province. 

Frontier 

•• 

a a 

a a 

a a 

a a 

■ a 

424 

48 

Punjab . 

• • 

67,028 

61,238 

a a 

« a 

a a 

a a 

280,490 

1,05,763 

Rajputnoa 

• • 

a a 

•• 

a a 

* a 

• • 

a • 

346349 

5,06,236 

United Brovlncea 

8,070 

f 

7,730 

* * 

« a 

a * 

a a 

684,286 

4,02,104 

TOTAL 

14M.M9 

16 , 64 , 1*6 

181,969 

1 , 76,949 

8*194 

*4*»9 

*488,41* 

1 | 


;*) frdttdM ?4 tog 
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Road-metal in India during the year 1935. 


Marble . 

Bakdstoitb. 

SLAT*. 

Trap. 

Miscellaneous. 

Total Value 
(£1 <uR*. 13-3). 

H 

Value. 

Quan¬ 

tity. 

Value. 

Quan¬ 

tity. 

Value. 

Quan¬ 

tity. 

Value. 

Quantity. 

Value. 

Tom 

Re. 

Tone 

Re. 

Tone 

Re. 

Tone 

Re. ’ 

Tom 

Be. 

Re. 

£ 


•• 

2,330 

4,358 

•• 



a a 

353,051 

4,40,737 

6,73,760 

48,140 


•• 


•• 

•• 

•• 

•• 

a a 

■ a 

■ a 

4,08,287 

12,277 

•• 

•• 

45,380 

37,027 

1,829 

25,380 

228.043 

2,45,401 

244,208 

2,14,303 

33,14,028 

240,220 


• a 

•• 

•• 

•• 

•• 

433,287 

0,33,240 

40,554 

38,537 

0,70,701 

51,105 

• • 

• • 

58,435 

\ 91,295 

•• 

•* 

•• 


750,270 


10,00,232 

120,005 

• • 

■ • 

• • 

a • 



•• 

•• 

0,305 

8,010 

3,08,401 

22,810 


• • 

• • 

a • 

•• 


9,576 

7,400 

87,835 

24,801 

5,72,150 

43,010 

• • 

» • 

* • 

•• 

a a 


a * 

•• 

34.179 

24,447 

24,447 

1,838 

» ■ 

t • 

12,533 

14,404 

a a 

•• 

a • 


a a 

•• 

47,041 

3,537 

-• 

• a 

• a 


a a 

•• 

•• 

•• 

1,382 

349 

S49 

26 

• • 

• • 

• • 

•• 

•• 

•• 

•• 

•• 

574,711 

8,06,577 


41,408 

• • 

e * 

*■ 

• e 

38 

133 


• a 

297,081 

8,12,702 

5,77,511 

43,422 

• • 

• • 

a • 

e ■ 


a a 


a • 

•• 

■ a 

43 

3 

• a 

• a 

a a 

a * 

7,035 

1,35,351 


a a 

122,780 

1,34,719 

6,17,071 

38,878 

5,828 

1,08,187 

103,710 

0,83,080 

105 

1,350 

•• 

a a 

100,000 

58,335 

15,80,088 

115,495 

a • 

* * 

20,580 

14,080 

2,046 

10,700 

a a 

a a 

430,760 

7,00,220 

12,00,001 

07,787 

j 5,888 

W8487 

888,880 

8,48,763 

11,150 

1,81613 

878AM 

8,86,100 

8,088,092 

30,77,334 

1,17,73,031 

883,100 


tone of dolomite, 
of dolomite. 

E 2 
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Table 41. —Production of Clays in India during 1935, 






1936. 



Quantity. 

Value (£l«Rs. 13-3). 





Tons 

Rs. 

£ 

Assam 

■ 


• 

3,936 

3,936 

296 

Bengal . 

■ 



17,716 

24,544 

1,845 

Bihar and Orissa 

• 


• 

36,118 

1,85,212 

13,926 

Burma . 

• 


• 

25,898 

28,146 

2,110 

Central India . 

* 


• 

2,669 

3,412 

257 

Centr.il Provinces 

• 


• 

37,962 

39,172 

2,945 

IMhi . 

• 

• » . 

• 

37,108 

32,212 

2,422 

Owalior . 

• 


• 

620 

1,422 

107 

Madras . 

« 


• 

110.569 

39,003 

2,933 

Mysore . 

* 


■ 

10,862 

24,277 

1,825 

Punjab . 

• 


• 

28.782 

10.479 

788 

Itajputana 

• 

• • i 

• 

809 

1,742 

131 



Total 

• 

311,949 

3,93,557 

29*591 


The output of felspar in 1934 was 628 tons valued at Rs. 6,311 
(£474), which rose in quantity to 702 tons in 1935, with a fall in 
Felspar. value, however, to Rs. 4,943 (£372). This 

total is made up of 47 tons from the Ban¬ 
galore district, Mysore valued at Rs, 311, 55 tons from Alwar State, 
Raiputana, valued at Rs. 223 and 600 tons from Ajmer-Merwara 
valued at Rs. 4,409. 

There was a fall in the reported production of fuller’s earth 
from 8,526 tons in 1934 to 7,644 tons in 1935. The decrease 
Fuller’s earth. was mainly from Bikaner State, Rajputana. 
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Part 3.^ 


Table 42.—Quantity and value of Fvtter’s Forth produced in India 
during the years 193d and 1936 . 



1034. 

103ft. 


Quantity, 

Value (£1 - 

Bs. 13-3). 

Quantity. 

Value (£l~Bs. 18-3). 


Tons 

Rs. 

! £ 

Tons 

Bs. 

£ 

Bombay — 







Hyderabad (Sind) 

821 

17,503 

1,316 

686 

18,349 

1,004 

Kbalrpur State (Sind) 

4,231 

(a) 42,810 

3,210 

4,201 

(a) 42,010 

3,158 

Central Province *— 




! 



Jnbbulpore 

25 

123 

0 

44 

216 

16 

Rajputana — 







Bikaner State v . 

2,213 

15,637 


1,437 

11.147 1 

838 

Jaiaaliner State 

18 

105 

.■BS 

17 

103 

15 

Jodhpnr State . 

1,103 

14,000 

1,052 

1,260 

15,000 

1,123 

Total 

8.526 

90,268 

6,787 

7.644 

81,915 



(a) Estimated. 


Graphite. 


In 1934 there was an output of 225 tons of garnet sand valued 
at Rs. 2,250 (£169) in the Tinnevelly district, Madras, which in- 
_ . creased to 325 tons, valued at Es. 3,250 (£244) 

°‘ m * L in 1936. 

There was an output in 1934 of 337 tons of graphite valued at 
Rs. 4,816 (£359) comprised of 99 tons valued at Bs. 49 from the 

Betul district, Central Provinces, and 238 tons 
valued at Es. 4,767 from the Kolar district, 
Mysore. In 1935 this rose to 557 tons valued at Es. 11,481 (£863), 
composed of 406 tons valued at Es. 9,274 from the Betul district, 
150 tons valued at Es. 2,157 from the Kolar -district, and 1 ton 
valued at Es. 50 from Vizagapatam district, Madras. 

There was a slight fall in the output of gypsum from 46,757 
tons valued at Bs, 91,241 (£6,860) in 1934 to 45,318 tons valued 

at Bs. 92,363 (£6,945) in 1935, with slight rise 
in value. The Jodhpur output increased by 
5,000 tons, but was more than counterbalanced by decreases in 
Bikaner and Jhelum districts. 


Gypsum. 
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Table 43 .—Quantity and value of Gypsum produced in India during 

the years 1934 and 1935. 




1934. 



1985. 



Quantity. 

Value (£»>Rs. 18-3). 

Quantity. 

Value (£1—Be. 18-8). 


Ton, 

Be. 

£ 

Tone 

Re. 

£ 

Kashmir Staff 

105 

1,126 

£5 

• « 

• • 


Madras — 







Triclilnopoly . . , 

5ft 

660 

42 

628 

8,276 

£46 

I'unjab- - 







Jheluni .... 

17,218 

• 

1 

22,562 

1 

1,696 

11,915 

13,577 

1,021 

Bajpulat la— 

1 






nikwuvr State . 

4,049 

9,019 

746 

2,680 

7,276 

647 

JulsaJmer State . , 

270 

1.076 

81 

295 

1,235 

08 

Jodhpur state . 

25,000 

66,000 

4,210 

80,000 

67,000 

5,036 

TOTAt 

48,767 

91.241 

e,S6o 

46,818 

92,363 

6,946 


The output of kyanite and quartzite and related rocks in Bihar 
and Orissa is becoming increasingly important, partly for purposes 

export, and partly for use in India, such 
lory mhieraU. 118 fe,r * C ’ 88 ^ urDace linings at Jamshedpur. The 

for 1^34 and 1935, which all relate to 
. 10 . S^bhum district—except for 4 tons of quartzite produced 
m Ajmer-Merwara, Rajputana, in 1934 and for 29 tons of kyanite 
from the Mysore State in 1934, are assembled in Table 44, from 
w lc ^ fieeI1 ^kat there has been an increase in total out* 

21,548 tom Vftltted at 1» 7 9,801 (£13,519) in 1934 to 
4JJ24 tong, valued at Rs. 4,03,003 (£30,301) in 1936. The most 
valuable of these materials is kyanite extracted for export by the 
Indian Copper Corporation from Lopso Hill in Kharsawan. 
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Table ii.-— Quantity and value of Miscdlaneafts Refractory Materials 

produced in Bihar and Orissa during the years 1934 and 1935. 



Kyanlte 

Quarts-mlca-sohlst 
Quart si to 


Tons Rs. 

(a) 0,411 1,43,113 

l,fl 18 17,830 

(ft) 10,324 18,808 


1835. 


Quantity. Value 13-8). 


£ Ton* Re. £ 

10,700 10,003 3,24,055 24,365 

1,341 4,702 46,943 8,530 

1,418 19,119 32,005 2,406 


TOTAIi 


21,048 1,79,801 13,519 48,784 4,08,003 80,391 


(а) Includes the production of 29 tons of kyanlte In Mysore State. 

(б) Includes 4 tons of quartzite produced In AJracr-Merwaro, Rajputana. 


Thore was a decrease in the reported production of ochre from 
9,614 tons valued at Rs. 43,328 (£3,258) in 1934, to 8,190 tons 
Ochre valued at Rs. 40,993 (£3,082) in 1935 Central 

India and the Central Provinces were mainly 
responsible for this decrease. 


Table 45.- 



-Quantity and value of Ochre produced in India during 
the years 1934 and 1935. 


Quantity. Value (fcl=Rs. 13-3). Quantity. Value (£l-> Es. 18*3). 


Rs. 


Bihar and Orissa 
Central India 
Central Provinces 
Gwalior 
Kashmir 


Rajputana . 
United Provinces 


Tons 

60 

(«) 8,400 
4,714 
548 
93 
251 


28,049 1,733 
10,039 765 


22,042 1,725 
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Since the liquidation of the Burma Ruby Mines, Limited, and 
the final cessation of the operations of this company in 1931, there 

has been an interregnum during which reliable 
Spine?*’ Sapph,re an< * statistics of production of gem stones in tho 

Mogok Stone Tract have been unobtainable. 
Work, however, is still continued by local miners; in addi¬ 
tion a oorfcnin amount of work is being done under extraordinary 
licenses. For 1932 no rotums wore available, except that a fine 
ruby of 17 carats was found at Chaunggyi near Mogok, and a fine 
sapphire of about 90 carats and a good star sapphire of 453 carats f 
were minod at. Katha. For 1933 the only return was of 1,103 carats 
of rubies from Katha. For 1934, however, there is a reported pro¬ 
duction of 21,622 carats of rubies valued at Rs. 36,011 (£2,708) 
find 153 carats of sapphire valued at Rs. 330 (£25), and for 1935 
98,753 carats of rubies valued at Rs. 1,10,213 (£8,287), 202 caTats 
of sapphires, valued at Rs. 329 (£25) and 6,687 carats of spinels 
valued at Its. 3,850 |£289). The data for 1933, 1934 and 1935 
relate to production under extraordinary licenses. 

In addition, tho production was reported from Boom jam in tho 
Padar district of Kashmir State, of 13,696 tolas (798,929 carats) 
of sapphire, the value of which has not yet been determined. 
There was t\ho a production of about 3 cats, of sapphire with corun¬ 
dum of no commercial value (see page 281). Tho sapphire deposits of 
Kashmir have long boon known, but on account of their high 
altitude they are worked only occasionally. 


Table 461.— Quantity and value of Ruby , Sapphire and Spinel pro¬ 
duced in India during the years 1934 and 1935. 




1084, 



1085. 



Quantity. 

Value (£1 -&b. 18-8). 

Quantity. 

Value (fcl»Be. 18-8). 

Burma — 

1 Carats 

Be. 

£ 

Carati 

Be. 

£ 

Katha 

£1,022 

(Rabies) 

88,011 

2,708 

08,758 

(Rubles) 

1,10,218 

8,287 


m 

880 

28 

(a) 202 

820 

25 


(Sapphires) 

a • 

a * 


<*"*58 

8,800 

, 280 

Kashmir State 

1,071,200 

(Sapphires) 

1,88,001 

10,448 

(8 S3i0 

(Sapphires). 

« 

• a 

lQTi.lt 

1.008,044 

ijsjoa 

1S,1S1 

8MJB71 

1J4J92 

s,m 


(■)5*£ltt4e« estate valued at Ba. H only. 
ik) Value not yet determined. 
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Soda. 


The output of soda (phvUi) in Kashmir State was 7 tons valued 
at Rs. 194 (£15) in 1934; the production in 1935 was nU . 

There was no recorded production of irona or 
wrao from the Lonar Lake, in the Buldana 
district of Berar, in the Central Provinces. 

In parts of the Dry Zone of Burma an efflorescent doposit con¬ 
sisting largely of salts of sodium, mainly the carbonate is formed 
on the surface of the soil, and is used locally in the crude condi¬ 
tion under the namo of sapaya or * soap sand for washing pur¬ 
poses K The output in 1934 was 6,174 tons valued at Rs. 8,473 
(£637) rising in 1935 to 9,525 tons valued at Rs. 10,152 (£763). 
This production is from the districts of Kyaukse, Meiktila, Myingyan 
and Sagaing. 

There was an increase in the production of steatite from 9,375 
tons valued at Rs. 1,70,239 (£12,800) in 1934 to 12,596 tons valued 

at Rs. 1,91,663 (£14,403) in 1935, principally 
due to rises in the outputs of the Hazaribagh 
and Juhbulpore districts, and to other districts in a less degree. 


Steatite. 


Table 47 .—-Quantity and value of Steatite produced in India during 

the years 1934 and 1935. 





1084. 

I 

1085. 






Quantity. 

Value (£1 -Its. 13-8). 

Bihar and Oritta — 



Tons 

Ea. 

£ 

Tods 

Es. 

£ 

HuarltaRh 

m 


40 

300 

23 

1,225 

0,075 

750 

Maynrbtun] State 

m 

• 

1 

06 

7 | 

28 

2,216 

167 

Seralkela State . 

a 



* a 


80 

MW 1 ll 

388 

Singhbhum 

a 

a 

244 

1,184 

86 

128 

612 

88 

Control India — 









Bljawar State . 

a 

• 

40 

■JSI 

124 

80 

1,974 j 

148 

Central Province *— 









Bhandara . 



144 

2,160 


600 


188 

Jabbolpore 

a 

• 

1,728 

22,185 

1,668 

2,821 

20,978 

1,577 

Madra*— 




l 





Anantapnr 

Neltore . 

• 

• 

• a 

26 

’*800 

a • 

20 

260 

26 

2,150 

288 

162 

18 

Salem 

a 

• 


8,767 

288 

1.09 

2,206 

166 

Jfiwn State 

• 

• 

106 

685 

48 

108 

567 

43 

“SSTK.. . 

• 

■ 

6,671 

1,85,750 

10,207 

6,014 

1,40,292 

10,548 

U*U*d Province*— 
Bandrpur 


* 

126 

1,807 

105 

750 

8,005 

'226 

Aanai 

• 

• 

84 

776 

58 

20 

650 

84 

Tow, 

a 

8.87ft 

1,10,239 

12,806 

1*598 

1,91,303 

14,403 


1 Sts the Quinquennial Bwilt of Mineral Production for 1020-1988, 
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Until recently, figures of production of ammonium sulphate as 
a bye-product at the coking plants of iron and steel works and 

colliories liave been collected only every five 
Sulphate of Ammon a. ^ Qars f or £j ie quinquennial reviews of mineral 

production. They prove, however, to be of such general interest 
that it has been thought desirable to report them annually, and 
tho figures for 1934 and 1935 are shown in Table 48. Values 
have not been obtained, and ammonium sulphate will Dot there¬ 
fore find a place in Tablo 1. The figures show an inorease in pro¬ 
duction from 11,775 tons in 1934 to 15,398 tons in 1935. * 

exports for these two years were 2,951 tons and 7,376 tons respec-* 
tively. 


Table 48.- Production of Sulphate of Ammonia in India during 

the years 1934 and 1935 . 



193+. 

1936. 


Tons 

Tone 

The Tata Iron ami Stool Company, Limited 

6,028 

6,464 

Tho Indian [run and Stool Gom[iany, Limited 

3,208 

6,099 

Tho Bnrrakur Cool Company, Limited 

1,207 

1,206 

Tho Hoot Indian Kailway Colliery, Qiridih , 

219 

231 

Tho Boraroo Coke Company, Limited 

1,113 

1,378 

Total 

11,775 

! ' 

15,398 
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IV,—MINERAL CONCESSIONS GRANTED, 

$ 

Tab£e 49.- -Statement of Mineral Concessions granted during the gear 1936 , 


AJMER-MERWARA. 


District. 


Grantee. 

Mineral. 


Mature 

of 

grant. 

Area 

In 

acres. 

Date of 
commence¬ 
ment. 

Term. 

Ajmer . 

-A 

a 

(1) L. Frag Kanin O/o 
i The Ice Factory, 
Ajmer. 

Mica and beryl 

• 

P, 1. 

(Renewal). 

2-74 

18th January 
1886. 

1 year. 

Do. 

« 

(2) Do. 

Beryl and felspar . 

P.L. 

(Renewal). 

0-72 

6th March 
1886. 

3 months. 

Do. 

• 

(8) L. Gordhanlal Ratbi, 
Kaslrabad. 

Mica . 

• 

P.L. 

(Renewal). 


27th May 

1836. 

1 year. 

Do. 

a 

(*) L. Frag Narain, C/o 
The Ice Factory, 
Ajmer. 

Mica, felspar, quarts 
and beryl-ore. 

P.L. 

1-72 

8th July 

1886. 

Do. 

Do. 

« 

(6) Do. ' 

Mica, felspar 
china clay. 

and 

P.L. 

(Renewal). 


17th August 
1836. 

Do. 

Do. 

a 

<6) Do. 

Felspar . 

• 

P.L. 

1-88 

28th Novem¬ 
ber 1935. 

Do. 

Do. 

a 

(7) Do. 

Do. 

• 

P.L. 

0-78 

DO* • 

Do. 

Do. 

a 

(8) Do. 

Mica, felspar 
beryl-oro. 

and 

M.L. 

700 

10th May 

1935. 

6 yean. 

Do. 

a 

(0) Messrs. Abdul tihanl 
« Co., Kasirobad. 

Do. 

• 


1-24 

16th Decem¬ 
ber 1036. 

1 year. 

Do. 

a 

(10) Do. 

Mica 

• 


6-44 

Do. 

Do. 

Do. 

a 

(11) Do. 

Mioa, felspar 
beryl-ore. 

and 

M.L. 

6*60 

17th April 
1986. 

6 yean. 

Do. 

a 

(12) I. Gordhanlal 

Rathi, Nasirabad. 

Mica 

• 

P. L. 

0-20 

28rd Decem¬ 
ber 1086. 

1 year. 

Do. 

• 

(13) Do. 

Do. . . 

• 

M.L. 

8-88 

17th April 
1986. 

8 yean. 

Do. 

• 

(14) Mr. 3. K. Sonejl of 
Gujrat, Ajmer. 

Mica, felspar 
beryl-ore. 

and 

P.L. 

0-74 

16th Decem¬ 
ber 1886. 

1 year. 

Bcawsr 

a 

(10) Do. 

Do. 

• 

P.L. 

(Renewal). 

1-66 

18th Novem¬ 
ber 1086. 

Do. 

Do. 


(16) Quail Byed Moha¬ 
mad Kiss AU, Beaver. 

Mica 

e 

P.L. 

1-60 

9th October 
1886. 

Do. 

Do. 

* 

(17) Do, 

Do. 

• 

P.L. 

(Renewal). 

6-66 

Slst October 
1886. 

Do. 

Kata* Bogla 
Estate. 

(18) Mr. J. K. Sonejl of 
Gujrat, Ajmer. 

Do. 

a 

M. L. 
(Renewal). 

Whole of 
Kalera- 
Bogla 
Estate. 

20th April 
1886. 

7 years. 

KhawaaEstate 

(10) Mr. RtUaervanjl, 
D. Contractor, Ajmer. 

Mica and borjd-ore . 

M.L. 

Whole of 
Khavas 
Estate, 

27th March 
1886. 

10 yean. 

Bantu Estate 

(SO) Do. 

Do. 

• 

M.L. 

Whole of 
Saver 
Estate. 

8rd May 1084. 

6 yean. 


P. Ll t mu. M. 1. <*>Hm by Ion. 
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ASSAM. 







Mature 


Ana 

Data of 


District. 


Grantee. 

Mineral. 


ot 


in 


Term. 





grant. 


acres. 

ment. 


Lakhlmpur . 

(21^'Tho Amain Oil Co., 

Petroleum 

■ 

P.L. 

* 

1,782-0 

■> 

1st January 
1936k 

1 year or 
such time 










as a mining 
lease is 










granted 
whlchev e r 










period Is 
less. 

1)0. 

(22) 

Do. 

Do. 

■ 

P.L. 

• 

066*8 . 

Do * % 

f Do. 

1)0. 

(23) 

Do. 

Do. 

a 

P.L. 

• 

8,476-2 

Sist Decern- 

Do. 







her 1934. 


Do. 

(24) 

Do. 

Do. 

a 

P.L. 


690-7 

81st Decern- 

1 year. 









ber 1935. 

Slbsagar 

(20) N. 

N. Roy, Pros- 

Limestone 

a 

M. L. 

• 

260-1 

7th February 

16 yean. 

Do. . 

pectlng Syndic* to, Ltd. 
(28) Do. 

Coal 


M. L. 

• 

1,684-8 

1936. 

Do. 

80 yean. 

Do. 

(27) 

Do. 

Liuestono . 


M. L. 

• 

1,684-3 

Do. 

16 yean. 

Do. 

(28) 

Do. ». 

Fireclay 

• 

M.L. 

• 

1,684-3 

Do. 

Do. 

Do. 

m 

Do. 

China clay 

• 

M. L. 

• 

1,684-3 

Do. 

Do. 

Sylbet . 

(80) Tho Burmah Oil 

Mineral oil . 

• 

P. L. 


9,305-6 

1st October 

Up to 6th 


Co., Ltd. 





1935. 

April 1980. 

Do. , 

(31) 

Do* ■ 

Do. 

• 

P.L. 

a 

3,161-0 

3rd Septam- 

Do. 








ber 1936. 



BIHAR AND ORISSA 


Angul . 

(32) Raja TrlcunJI , 

Red ochre 

• 

• 

M.L. 

a 

694-20 

18th 

1086. 

March 

20 yean. 

Hazarlbagh . 

(83) Messrs. Chattu 
Ram Horll Ram Ltd. 

Mica 

• 

a 

a 

M.L. 

• 

80-00 

1st August 
1986. 

30 yean. 

Do. 

(34) Ral Bahadur S.X. 
Sahana. 

Do. 

• 

a 

a 

M.L. 

• 

127-00 

Do. 

a 

Do. 

Do. 

(85) Messrs. John Pod- 
gar and Company, Ltd. 

Do. 

• 

a 

a 

M.L. 

a 

40-00 

15th October 
1985. 

Do. 

Santa! Par- 
ganas. 

(36) Baba Raraeshwar 
Manrarl Darjl. 

Coal 

• 

■ 

a 

M.L. 

• 

6-00 

1st April 1986. 

2 years. 

Do. 

(37} Babu Subodh 

Chandra Be. 

Do. 

• 

• 

a 

X.L. 

a 

2-15 

Do. 

O 

Do. 

Do. 

(38) Do. 

Do. 

• 

a 

a 

M.L. 

a 

1-00 

Do. 

s 

Do. 

Do. 

(89) Babu Banal Ram 
Manrari. 

Do. 

• 

0 

a 

ILL. 

• 

1-00 

Do. 

• 

Do. 

Do. 

(40) Balm Ganga Ram 
Manrari. 

Do. 

a 

a 

• 

M.L. 

■ 

1-82 

Do. 

• 

Do. 

Do. , 

(41) Babu Bans! Ram 
Manrari, 

Do. 

a 

• 

a 

ILL. 

a 

0*88 

Do. 

O 

Do. 

Do. 

(«) Do. 

Do. 

a 

e 

a 

M.L. 

a 

0-90 

Do. 

0 

Do. * 

Do. . 

(48) Do. 

Do. 

• 

a 

a 

M.L. 

a 

6-00 

Do. 

* 

Do. 


— . . i 

v.iH-rtttrtttoiitam. M. tm*. 
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BIHAR AND ORISSA 


District. 

Grantee. 

Utneral. 

Nature 

o(. 

grant. 

Area 

in 

acres. 

Data of 
commence¬ 
ment. 

Term. 

Binghbhum 

• 

(44) BsboN.N. Kumar 

Manganese . 

H.L. 

478-40 

25th March 
1985. 

10 yean. 

Do. 

• 

(45) Baba Mangllal 
Rnngta, 

Chromite 

U.L. 

• 

289-26 

19th Septem¬ 
ber 1986. 

16 years. 

Do. 

• 

(46) Rsi Bahadnr Satan 
Lai Burajmal. 

Do. 

P.L. 

1,600-00 

25th April 
1986. 

lyesr. 

Do. 

• 

(47) Ur. Bibhutt Bhu¬ 
tan Ultra. 

Do. 

P. 1. 

1,484-00 

8th July 1985. 

Do. 

Do. 

• 

(46) Baba Mfcngllal 
Rnngta. 

Do. . . 

P. Li • 

885 00 

16th June 
1986. 

Do. 

Do. 

• 

(49) Babn Bhagwan 
DatTbaknr. 

Do. . . 

P.L. 

215-60 

17th August 
1986. 

Do.' 

Do. 

0 

(60) Sir SatyaT Cbaran 
MukharJI. 

Do. 

P.L. 

742-40 

7tb Septem¬ 
ber 1986. 

Do. 

Do. 

■ 

(51) Do.^ 

Do. . . 

P.L. 

160-00 

Do. 

Do. 

Do. 

« 

(62) Balm B. B. Ultra 

Do. 

P.L. 

720-00 

26th August 
1986. 

Do. 

Do. 

• 

(68) Balm Madal Oopal 
Rnngta. 

Manganese . . 

P.L. 

840-00 

26th Novem¬ 
ber 1086. 

Do 


BOMBAY. 


Ahmedabad . 

(64) Sultan Chinny, 
Esqr. 

Mineral oils 
natural gas. 

and 

P. L. 

9,600 

1st January 
1036. 

1 year. 

Broach and 
P a n c h 
Mahals. 

Do. . 

(56) Bhivrajpur Syndi¬ 
cate, Ltd. 

Manganese-orc 

0 

M.L. 

18 

20th July 

1035. 

10 years. 

(56) Do. 

Do. 

• 

M.L. 

26 

28rd July 

1985. 

Do. 

Eauara 

(67) Messn. KiMck 
Nixon & Co. 

Do. 

a 

P.L. 

208 

10th June 
1985. 

1 year. 

Thane . 

(68) Mr.G.P.Sonawala 

Bauxite . 

• 

P.L. 

167 

l«lh Novem¬ 
ber 1986. 

To the end 
of 81st 

Decemb e r 
1036. 


BURMA. 


Akyab , 

(69) Messrs. The Indo- 
Btrnna Petroleum 
Co., Ltd. 

Netural petroleum 
(including natural 

ml 

P. L. 

(Renewal). 

1,280-0 

16th Decem¬ 
ber 1084. 

1 year. 

Amherst 

(60) Mr. B. R. Fernan¬ 
des. 

AU minerals except 
OU. 

P.L. 

2,880-0 

20th May 

1986. 

Do. 

Do. . 

(61) Mr. Saw Eu Hoke 

DO* e 

P.L. 

211-2 

2nd July 1036. 

Do. 

Do, 

(62) Mr. W, B. Smith 

Do. 

P.L. 

640-0 

22nd October 
1985. 

Do. 


P. M. h.mitwng Laois. 
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BtteMA-Hxmfd. 


District. 

Grantee. 

Mineral. 

Amherst 

((S3) W. K. Smith 

All minerals except 
oil. 

Do. 

(Ot) Mr. N. lived 

Antimony 

J)o. 

(05) Maung Tun Maunc 

Do. . 

Do. . 1 

(00) I) On Pc . 

Tin 

Tihanm 

(07) Mr. T. Lindsay 
W Ilian. 

Gold and platinum . 

Do. 

(08) Do. 

Do. 

Do. 

(00) Mr. D. ICohn 

Oold . 

llensada 

(70) Mr. K, H. Ibrahim 

All minerals other 
than mineral oil. 

Lower ( hind- 

(71) Messrs. Tho Indo- 

Natural petroleum 

win. 

liunna Petrolcuirw 

Co., Ltd. 

(including natural 
gaa). 

Do. 

(72) Do. 

Do 

Maywe 

(73) Messrs. The Ilnr- 
muli Oil Co., Ltd. 

Do. 

Mclktlln 

.(74) Mr. Lint Yoo 
Kyonc. 

Antimony 

Mergul 

(73) Mr. V. A. R. 

Tin and allied 

. 

Sutherland. 

minerals. 

Do. 

(70) Mr.L.C.Khoo . 

Do. 

Do. 

(77) Mating Da Chin . 

Tin 

J)o. 

(78) Mating Sail Dun . 

Do. 

Do. 

(70) Mr. Boon Kyut . 

Tin and allied 
minerals. 

Do. 

(80) U Kya Kin . 

Do. 

Do. 

(81) Muung Chit Pe . 

Tin ... 

Do. 

(82) Mr. Out Maliamcd 

Tin and wolfram 

Do. 

(83) Mr. fins Tain 
Loony. 

Tin and allied 
minerals. 

Dot 

(84) Mr. Tan Sira En . 

Tin 

Do. 

(86) Mr. Saw Lein Lee 

Tin and allied 
minerals. 

Do. 

(86) Mr. M. Haniff 

Tin and wolfram 

Do. 

|(87) Mr. Tan TMk Aik 

Do. 

JP 

. L.-JVwpceting Lietnu. 


Nature 

of 

grant. 

|3 

Date of 
commence¬ 
ment. 

Term. 

P. JL. 

P.L. 

480 0 

480-0 

22nd October 
1935. 

9th Septem¬ 
ber 1935. 

1 year. 

Do. 

P.L. 

M. L. 

1,020*0 

040 0 

8rd October 
1935. 

1st Juno 1935. 

Do. 

30 years. 

P. L. 

(Renewal). 

326-4 

1st October 
1935. 

1 year. 

P.L. 

(Renown 1 ). 

364-8 

9th Novem¬ 
ber 1935. 

Do. 

P.L. 

(Renewal). 

51-2 

1st Ootober 
1935. 

Do. 

P.L. 

633 0 

23rd Decem¬ 
ber 1935. 

Do. 

T.L. 

(Renewal). 

825-6 

30th July 

1935. 

Do. 

P. L. 

(Renewal). 

P.L. 

1,5168 

72-0 

24th Septem¬ 
ber 1985. 

19th August 
1935. 

Do. 

2 years. 

P.L. 

085-6 

14th Novem¬ 
ber 1935. 

1 year. 

P. L. 

121-0 

4th June 

1935. 

Do. 

P. I.. 

531-2 

9th August 
1986. 

Do. 

P.L. 

96-0 

4th July 1985. 

Do. 

P.L. 

550-4 

12th Decem¬ 
ber 1085. 

Do. 

P. L. 

294-4 

1st June 1935. 

Do. 

P. L. 

416-0 

20th May 1936. 

Do. 

P.L. 

480-4 

8th Ootober 
1935. 

Do. 

P.L. 

224-0 

7th Novem¬ 
ber 1985. 

Do. 

P.L. 

10-2 

5th July 1935. 

Do. 

P.L. 

320-0 

3rd July 1985. 

Do. 

P.L. 

44-8 

6th July 1985. 

Do. 

P.L. 

691-2 

20th August 
1936. 

Do. 

P.L. 

556-8 

27thBept*m- 
bet 1985, 

Do. 


If. L.-Aftoto# Um. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area 

in 

met. 

Date of 
commence¬ 
ment. 

Term. 

Mergul 

(88) Mr. Obey Shark . 

Tin-ore . 

P. L. 


480-0 

5th June 

1935. 

1 year. 

Do, . 

(88) Mr. Bn Gwan Kyin 

Do. . 

P. L. 

• 

492-8 

6th Sentem* 
her 1035. 

Do. 

Do. 

(90) Mr. JTamal Oomcr 

Do. . 

P. L. . 

* 

544-0 

28th , May 
1935. 

I>0. 

Do. * 

(Ol)UKyaZln . 

Tin und allied mine¬ 
rals. 

P.L 


601-6 

29th May 

1035. 

Do. 

Do. 

(92) Mr. Tan Telk Aik 

Tin and wolfram 

P. L. 


147-2 

4th July 

1985. 

Do. 

Do. 

(93) Mr. Eng. Tain 
Lcong. 

Do. . 

P. L. 


83-2 

11th Jane 

1985. 

D.\ 

Do. 

(94) Saw MuunR I’o . 

Tin 

P. L. 


040-U 

12th Decem¬ 
ber 1035. 

Do. 

Do. 

(95) Mr. 0. H. Hand . 

\ 

Tin and wolfram 

1». L. 

• 

250-0 

10th August 
1935. 

Do. 

Do. 

(96) Mr. Eng. Tain 
Leong. 

Do. . 

B 

| 

1,248-0 

14th Decem¬ 
ber 1935. 

Do. 

Do. 

(97) Mr, M. Hanlff . 

Wolfram, tin and 
other allied metals. 


1 

480-0 

4th July 

1936. 

Do. 

Do. 

(98) Messrs. The Tavoy 
Prospectors Ltd. 

All minerals other 
than oil. 

P. L. 


560-6 

llth June 

1935. 

Do. 

Do. 

(00) Mr. L. R. Iteulo . 

Tin and wolfram 

P. L. 


020-8 

26th Septem¬ 
ber 1935. 

Do. 

Do. 

(100) Mr. Tan Telk 
Aik. 

Do. . 

P. L. 


566-8 

4th Septcra-* 
her 1085. 

Do. 

Do. 

(101) Ma Tin . 

Do. . 

P.L. 


422-4 

80th October 
1935. 

Do. 

Do. 

(102) Mr. £. Kyin 
lllalng. 

Tin 

P.L. 

* 

377-C 

28th Septem¬ 
ber. 1935. 

Do. 

Do. . 

(103) Mr. 7. Wah Yu 

Tin and wolfram 

P.L. 


556-8 

30th October 
1935. 

Do. 

Do. 

(104) Mr. Ah Yco 

Do. . 

P. L. 

• 

480-0 

9th August 
1935. 

Do. 

Do. . 

(105) Mating Seta Chi. 

Tin-ore . 

P.L. 

• 

172-8 

5 th July 

1935. 

Do. 

Do. 

(106) Mr. Ool Kwe Ya 

Tin and wolfram 

P. L. 

• 

612-0 

8th August 

1935. 

Do. 

Do. 

(107) Mr. Tan Sha En 

Tin-ore . 

1*. L. 

« 

480-0 

80th Septem¬ 
ber 1036. 

Do. 

Do* * 

(108) Mr. Jamal Owner 

Do. , 

P.L. 

• 

102-4 

28tb May 

1035. 

Do. 

Do. 

(109) Maong Rising Pu 

Tin and wolfram . 

P.L. 

* 

467-2 

23rd October 
1935. 

Do. 

1^9i • 

(110) Nr. Bog Taing 
Leong. 

Tln*oro . 

P. I. 

a 

185-6 

Iflth October 
1935. 

Do. 


p, l.mProiptcti*t Limte. K. L. mMMne L«m. 
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District. 

Grantee, 

Mineral. 

Mature 

of 

grant 

Ana 

In 

acre*. ■< 


Term. 

Mergul 

(111) Mr. M. Hantff . 

Tin and wolfram 


P.I. 

940-8 

14th August 
1035. 

1 year. 

Do. 

(112) Mr. P. B. 0. 
Watson. 

Do. . 


P.L. 

806-4 

26th Septan* 
ber 1985. 

Do. 

Do. 

(113) Manng Seta Slien 

Do. . 


P. T,. 

262-4 

4th October 
1085. 

Do. 

Do. 

(114) Mr. Eng Tain 
Leong. 

Tln-oro . . 


P.L. 

704-0 

10th August 
1085. 

Do. 

4 

Do. 

(115) Manng Hlalng Pu 

Tin and wolfram 


P.L. 

275-2 

23rd October 
1935. 

Do 

Do. 

(116) Mr. Jamal Oomar 

Tin-ore . 


P. L. . 

884-0 

6th Septem¬ 
ber 1085. 

Do. 

Do. 

(117) Mr. F. Wah Yu 

Tin and wolfram 


P.L. 

140-8 

12th August 
1035. 

Do. 

Do. 

(118) Mr. A. D. Vald . 

Tin-ore 

. 

P.L. 

377-8 

10th Novem¬ 
ber 1936. 

Do. 

Do. 

(110) Manng Nynn 

Theln. 

* Do. . 

■ 

P.L. 

179-2 

17th Decem¬ 
ber 1936. 

Do. 

Do. 

(120) Mating Kyin 

Using. 

Do. . 

• 

P.L. 

108-4 

27th Septem¬ 
ber 1985. 

Do. 

Do. 

(121) Mr. Aba Khoon 

Do. 

• 

M. Ito • 

172-8 

1st May 1935. 

30 yean. 

Do. 

(122) U San Don 

Tin and wolfram 

e 

M.L. 

211-2 

Do. 

1 year. 

Do. 

Do. 

(128) Mr. A. S. Maho¬ 
med. 

(124) Mr. Udhandar . 

Do. 

Do. » 

■ 

• 

M.L. 

M.L. 

640-0 

1,017-6 

1st January 
1985. 

1st August 
1936. 

Do. 

Do. 

Do. 

(125) Do. 

Do. , 

• 

M.L. 

211-2 

1st July 1035. 

. Do. 

Do. 

(126) Mr. B. Ahmed . 

Do. 

* 

M.L. 

' 275 ST 

1st May 1935. 

Do. 

Do. 

(127) Mr. Yew Shwe Ni 

Do. 


M. L. 

211-2 

1st Septem¬ 
ber 1035. 

Do. 

Do. 

Do. 

(128) Meant. The Ma¬ 
layan and General 
Trust (1633), Ltd. 

(120) Mr. Eng. Tain 
Leong. 

Do. 

Tin 

% 

* 

U.L. 

11. L. 

098-4 

179-2 

1st July 1035. 

16th March 
1086. 

Do. 

DO. 

Do. 

(130) Mr. ImSltYan . 

Tin and wolfram 

. 

M.L. 

184-4 

1st April 1985. 

Do. 

Do. 

(131) Manng Hlalng Pn 

Do. . 

• 

If . L. 

108-4 

1st Novem¬ 
ber 1035. 

Do. 

IH). t 

(132) Mr. A. D. Vald . 

Tin and allied mine* 
rate. 

P.L. 

(Renewal). 

326-4 

10th January 
1936. 

Do. 

bo. • 

(133) Mr. Ooi Boon 
Kyat 

Tin-ore , 

* 

P.L. 

(Renewal). 

262-4 

3rd January 
1935. 

-jtiPfi* 

Do. 

(134) Mr. Tan 81w Shin 

Tin and allied mine* 
rala. 

P.L. 

(Renewal). 

204-8 

82nd January 
1985. J .. ' b 

Do. 

. 1>0. 

(135) Mr. Saw Lein Lee 

Do* 

» 

P.L. 

(Renewal). 

121-6 

*oth January 
1089* 

\ 

- Do. 


V, Lttti, 


V. lt,~Pro*p*cti *9 Hot***. 
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iltJRMA—coti^. 


District. 

Orflfatoe. 

*. 

! 

Mineral. 

Nature 

of 

grant. 

Area 

In 

acres. 

Date of 
commence¬ 
ment, 

Term. 

Metftui 

(136) U E. Oyl . 

Tin-ore, wolfram and 
allied mineral*, 

P.L. 

(Renewal). 

168 6 

15 th January 
1985. 

1 year. 

Do. 

(137) l J . San Dun 

Tin 

P. L. 

(Renewal). 

1280 

12th January 
1938. 

Da 

Do. 

(138) VA Tin . 

Tin and allied mine¬ 
rals. 

P.D. 

(Renewal). 

9080 

12th January 
1086. 

Do. 

Do. 

(139) Mr.'Tan Teik Aik 

Tin-ore . 

P.L. 

(Renewal). 

490-2 

10th January 
1936. 

Do, 

Do. 

(140) Mr. In Sit Yau . 

Tin uni allied mine- 
| rala. 

P. I.. 

(Renewal). 

204-8 

10tli February 
1036. 

Da 

Do. 

(141) Mr. Chey Shark . 

Tin, wolfram and 
other allied metals. 

P.L. 

(Renewal). 

249-0 

lflth February 
1086. 

Do, 

Do. 

(142) Mr. Eng Tain 
Lcong. 

Tin-ore . 

P. L. 

(Renewal). 

224-0 

Do. . 

j 

Da 

Do. 

(143) Mr. llul-Malia- 
mod. ' 

Tin and wolfram 

P. L. 

(Renewal). 

371-2 

7tl) February 
1936. 

Da 

Do. 

(144) Do. 

Tin and associated 
minerals. 

P.L. 

(Renewal). 

489-4 

9tb February 
1086. 

Do. 

Do. 

(143) Mr. A. D. Void . 

Tin and allied mine¬ 
rals. 

P.L. 

(Renewal). 

428-8 

28th February 
1936. 

Do. 

Do. 

(149) U Eyn Zin 

Do. . 

P. L. 

(Renewal). 

217-9 

9th February 
1035. 

Do. 

Do. 

(147) Mr. Leong Foke 
Hye. 

Tin-ore . 

P. 1. 

(Renewal). 

428-8 

19th February 
1986. 

Do. 

Do. 

(148) Mr. Ah Khoon . 

Tin and allied mine¬ 
rals. 

P.L. 

(Renewal). 

428-6 

Do. 

Do. 

Do. 

(149) Mr. Tan Teik Aik 

Tin-ore 

P. L. 

(Renewal). 

428-8 

16tb February 
1036. 

' Do. 

Do, 

(160) Mr. A. 9. Mahmed 

Tin and other allied 
metals. 

P. L. * . 

(Renewal). 

644-0 

Do. 

Do. 

Do. . 

(161) Mr, A. E.Aluned 

Wolfram, tin and 
other allied metals. 

P. L. 

(Renewal). 

678-4 

9th March 
1986. 

Do. 

Do. 

(152) Mr. Leong Foke 
Hye. 

Tin and silled mine¬ 
rals. 

V. L. 

(Renewal), 

441-9 

8th March 
1036. 

Do. 

Do. 

(168) Mr. Ooi Boon 
Kyet. 

Do. 

P. L. 

(Renewal). 

147-2 

9th March 
1036. 

Do. 

Do. , 

(164) Mr. S. B. Maynt 

Tin-ore , . . 

P.L. 

(Renewal). 

679 

Do, 

Do. 

Do. 

(165) Mr. Lim Oo 
Chine. 

Tin and other allied 
! metals. 

P.L. 

(Renewal). 

.292* 

Do. 

Do. 

DoS* . 

(169) Mr. E. By in 
Hieing. 

Tin and wolfram . 

P. L. 

(Renewal). 

646-0 

Do. 

r 

Do, 

Do, ** t 

(167) Mr. F. Wafa Yu . 

Tin-ore . 

I P. L. 

1 (Renewal). 

298-8 

10th March 
1985. 

DO. 

Do. . 

(188) Mr. Mating Kyta 
Hlalng. 

DO. 

1 P. L. 

: (Renewal). 

' 

800*0 

Do. f 

Doi . 


f. t.mprotpteHiHf Lieeiut. 
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District. 

(iranhe. 

Mineral. 

Nature 

of 

grant. 

Area 

in 

acres. 

Date Of 
commence¬ 
ment. 

Term. 

Mergul 

(159) Mr Tun THU Mk 

Tln-niv . 

P. L. 

(Renewal). 

108-4 

0th March 
1935. 

1 year. 

Do. 

(160) Do 

Do. . 

P. 1. 

(Renewal). 

186-6 

27th March 
1035. 

Do. 

Do. 

( 161 ) Mann# l liH. Pc . 

Do. . . 

P.L. 

(Renewal). 

695-2 

10th March 
1935. 

Do. 

Do. 

(102) Mr (Th-y flluirk . 

Wolfram 

P. L. 

(Renewal). 

1,168-4 

24th April 
1085. 

Dp. 

Do. 

(163) Minin*.' Sf-in Khan 

Tin and allied mine¬ 
rals. 

P. L. 

(Rpnewal). 

400-2 

20th March 
1935. 

Do. 

Do. 

(164) Saw MaunR Po . 

Tln-oro . 

P. L. 

(Renewal). 

268-8 

21st March 
1035. 

Do. 

Do. 

(105) Mr. Ooi Kwce Va 

Tin unit allied mine¬ 
rals. 

P. I. 

(Renewal). 

345-6 

20th March 
1035. 

Do. 

Do. 

(100) Mr. n»l Mnlia- 
med. w 

Tin und lowuclateil 
minerals. 

P. L. 

(Renewal). 

377-6 

5th April 

1985. 

Do. 

Do. 

(107) Mr. 8lumi<la 

Khan, 

Tin and allied mltie- 
ral*. 

P. L. 

(Renewal). 

221-0 

17th April 
1985. 

Do. 

Do. 

(168) Do. 

Tin and associated 
minerals. 

P. L. 

(Renewal). 

384-0 

Do. 

Do. 

Do. 

(100) Mn imp St in Sli.m 

Tin-ore . 

P.L. 

(Renewal). 

467-2 

Do. 

Do. 

Do. , 

(170) Saw Mhiitir Po . 

Do. . 

P. I.. 

(Renewal). 

108-4 

1)0. 

1)0. 

Do, 

(171) Mn Tin 

Do. 

P. L. 

(Renewal). 

172-8 

21st April 

1035. 

Do. 

Do. 

(172) Saw Manna Po . 

Do. . 

P. L. 

(Renewal). 

806-0 

17th April 

1936. 

Do. 

Do. 

(178) Mr Thi Owan 
Kyln. 

Do. . 

P. L. 

(Renewal). 

06-0 

Do. 

Do. 

Do. 

(174) Mr. Tan Elk 
Bhoe. 

Tin and allied mine¬ 
rals. 

P. L. 

(Renewal). 

409-6 

4th May 1935. 

Do. 

Do. 

(176) 8nw Mnuna Po . 

Tin-ore . 

P. L. 

(Renewal). 

248-2 

17th April 
1036. 

Do. 

Do. 

(176) Mr. Tn Sit Van . 

Tin and other mine¬ 
rals. 

P. L. 

(Renewal). 

204-4 

18th May 

1036. 

Do. 

Do. 

(177) I’ Rya Zin 

Tin and allied mine¬ 
rals. 

P. L. 

(Renewal). 

858-4 

26th April 
1086. « 

Do. 

Do. 

(178) Mr. W. King ting 

Do. . 

P. L. 

(Renewal). 

83-2 

3rd May 1035. 

Do. 

Do. 

(170) Mr. Ah Khoon . 

AU minerals except 
mineral oil. 

P. L. 

(Renewal). 

620-8 

19 th May 

1936. 

&. . 

Do. 

(180) Mr. Ah Yee 

Wolfram 

P.L. 

(Renewal). 

160-0 

22nd May 
1985. 

Do. 

Do. 

(181) Mr. Jamal Oomar 

Tin-ore . 

P. L. 

1 (Renewal). 

67-6 

1st May 1985. 

Do. 


P. t .—PrntpMting Licrme. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area 

in 

seres. 

Dato of 
commence- 
incut. 

Term. 

Mergul 

(182) Mr. Tan Klk Kim 

Tin and allied mine¬ 
rals. 

P.L. 

(Renewal). 

884-0 

10th May 

1935. 

1 year. 

1)0. 

( 18 !i) Mr, Janiul (Ximar 

Wolfram 

P.L. 

(Renewal). 

44BO 

6th May 1986. 

Do. 

Do. 

(184) Mr. Ton Tell; 
Aik. 

Tin-ore . 

1*. I,. 

(Renewal). 

-*17-0 

15th May 

1085. 

Do. 

Do. 

(185) Mr. Shaxada K lian 

Do. 

P. t. 

(Renewal). 

AM'ft 

17th May 1935. 

Do. 

Do. 

(18#) Mft Htft Shwo . 

Dl». . 

P. L. 

(Renewal). 

807-2 

23rd June 

1035. 

Do. 

Do. 

(187) Do. 

Do. ' . 

V. 1. 

(Renewal). 

890-8 

26th June 
1935. 

Do. 

Do 

(IBM) Mr. Tn» Kim Do 

Tin and associated 
minerals. 

P. L. 

(Renewal). 

281-6 

Do. 

Do. 

Do. 

(189) M a Tin . 

\ 

Do. . 

P. L. 

(Renewal). 

102-0 

28th June 

1986. 

Do. 

Do. 

(190) Mr. Ten Tcik 
Givan. 

Wolfram 

1*. T.. 

(Renewal). 

121-6 

2nd July 1935. 

Do. 

Do. 

aoi) Mr. A. 8. Maho¬ 
med. 

Wolfram and other 
associated minerals. 

P. L. 

(Renewal). 

7488 

1st August 
1985. 

Do. 

Do. 

(192) Mr. Tan Boon 
Hein. 

Tin-ore . 

P. L. 

(Renewal). 

140-8 

24th August 
1935. 

Do. 

Do. 

(198) V Kva Kin 

Wolfram 

P. L. 

(Renewal). 

88-2 

2 Sill August 
1935. 

Do. 

Tio. 

(194) Mr. Tan Teik Aik 

Tiu-ore . 

P.L. 

(Renewal). 

876-8 

22nd August 
1936. 

Do. 

Do. 

(195) Mr. Leon* Ah 
Chan. 

Wolfram 

P. T,. 

(Renewal). 

307-2 

8th Septem¬ 
ber 1035. 

Do. 

Do. 

(196) Mr. John T. 
Donpp. 

Tin and all other 
minerals. 

P. I. 

(Renewal). 

108-H 

6th Septem¬ 
ber 1935. 

Do. 

Do. 

(197) Mr. Ah Yee 

Tin-ore . 

P. L. 

(Renewal). 

3520 

20th Ortoher 
1935. 

Do. 

Do. 

(106) Ma Hta Shwc . 

All minerals except 
oil. 

P. L. 

(Renewal). 

345-0 

25th Septem¬ 
ber 1935. 

Do. 

Do. 

(190) Mr. GnlMahamed 

Wolfram 

P.L. 

(Renewal). 

505 6 

21st Septem¬ 
ber 1986. 

Do. 

Do. 

(200) Mr. L. R. Beale 

Tin and associated 
minerals. 

P. L. 

(Renewal), 

217-6 

16th Novem¬ 
ber 1985. 

Do. 

Do. 

(201) Mr. A. Helleman 

Tin and allied mine¬ 
rals. 

P. L. 

(Renewal). 

' 76-8 

17th Novem¬ 
ber 1986. 

Do. 

Minim . 

(202) Messrs. The 

Bnrmah OH Do., Ltd. 

Natnral petroleum 
(Including natural 
fiaa). 

P. t. 

76-8 

10th May 1085. 

2 years. 

Myingyan 

(208) Mean*. The 

BritM) Burn ah Petro¬ 
leum Co., ltd. 

Do. 

P. L. 

6400 

30th August" 
1985. 

1 year. 


v 2 


P. Jj.—P rojecting Menu. 
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DtetrM. 

1 

Granite. 

1 

.Mineral. 

Nature 

of 

grant. 

Area ■ 

J« 

acres. 

Dateof 

commence¬ 

ment. 

Term. 

Mylngynti 

Do. 

1 204) Mcsht*. The 

llntiah Kui nut I’d io- 
Irnin Po„ l.tit. 

(205) Messrs. Tin* 

Burnish Gil Go., Ltd. 

Natural petroleum 
(including nutuinl 

g«'), 

Do. 

V. L. 

P.L. 

2,442-2 

6,236-2 

10tb January 
1035. 

30th August 
1086. 

2 yean. 

Do. 

Myitkyina 

(206) Mr. V, Omter 

All niluernlH except 
oil. 

P.L. 

1,216-0 

11th May 1036. 

1 year. 

IlO. 

(207) Dr. A. \Y. G. 
Hleerk, 

Gold and plalIlium 

1’. L. 

1,020 0 

7th February 
1086. 

Do. 

r 

Do. 

(208) Mr. W. I!. Smith 

Do. 

I*. 1. 

3,6840 

10th May 1036. 

Do. 

Do. 

(200) Dr. A. W. G. 
lllm-k. 

Do. 

V. L. 

1,2800 

20th July 
1985. 

Do. 

Do, 

(210) Mr. George E. 
Myers. 

Gold 

r.i. 

640-0 

Do. 

Do. 

Do. 

(211) Du. 

Do. , 

P. I,. 

6400 

Do. 

Do. 

Do. 

(212) Do. 

Do, 

F. L. 

040-0 

Do. 

Do. 

Do. 

(21 it) Do. 

*Do. 

I*. L. 

R40*0 

Do. 

Do. 

Northern 
Shan Stilted 

(21J) Mr. A. B. Oher- 
lander. 

Antimony 

P. L. 

lfiO-0 

30th March 
1035. 

Do. 

Do. 

(215) Messrs. The 

Burma Corporation, 
Ltd. 

Iron-ore . 

P. L. 

3-8 

27th Septem¬ 
ber 1085. 

Do. 

Do. 

(2 IB) Do. 

Do. 

P. L. 

(Renewal). 

7200 

4th July 1035. 

Do. 

Pakokku , 

(217) Messrs. The 

Burma)) Oil Co., Ltd. 

Natural petroleum 
(Including natural 
tms). 

P.L. 

(Renewal). 

778-2 

23rd Decem¬ 
ber 1034. 

Do. 

Do. 

(218) Do. 

Do. 

P. L. 

(Renewal). 

1600 

14 th Decem¬ 
ber 1085. 

Do. 

Salween 

(21P) Manna Nyun U 

All minerals except 
mineral oil, tin and 
wolfram combined. 

P. L, 

618-4 

25th January 
1035. 

Do. 

Do. 

(220) Mr. fl. K. Myers. 

Gold . 

V. L. 

(Renewal). 

640-0 

1st June 1035. 

Do. 

Do. 

(221) Do. 

Do. 

P.L. 

(Renewal). 

640-0 

Do. 

Do. 

Do. 

(222) Do. 

Do. 

P.L. 

(Renewal). 

1.2R0-0 

Do. 

Do. 

Do. 

(223) Do 

Do. 

P.L. 

(Renewal). 

640-0 

Do. 

Do. 

Do. 

(224) Mr. \v, n. smith 

All minerals except 
oil, tin and tin and 
wolfram combined. 

P.L. 

(Renewal). 

672-0 

1st May 1035 

Do. 

Do. 

(226) Mr. «. E. Myers 

Gold . 

P.I. 

(Renewal). 

640-0 

1st June 1035 

Do. 

Do. 

(22fl) Daw Ilia Sl.we . 

All minerals except 
mineral oil. 

P.L. 

(Renewal). 

640-0 

let Septem¬ 
ber 1085. 

flo. 


P. l,~pmpteting Limt*. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area 

in 

acres. 

Date of 
commence¬ 
ment, 

Term. 

Sbwebo 

(227) U Maung (Jyeo . 

Gold or other mine* 
rats. 

P. L. 

B 

17th 8e tern* 
ber 1935. 

1 year. 

Do. 

(228) Messrs. The Tndo- 
ISurma Petroleum Co., 
Ltd. 

natural petroleum 
(including natural 

gas). 

1*. L. 

(Renewal). 

2,647-2 

J2th March 
J935. 

Do. 

Do. 

(229) Do. 

Do. 


• 

1*. L. 

(Renewal). 

6,440 0 

lith August 
1035. 

Do. 

South era 
Shan Stales. 

(230) Mr. Saw Lein Leo 

Wolfram, lead 
antimony. 

and 

1*. L. 

1,2800 

20th March 
1935. 

Do. 

Do. 

Do. 

(231) Do. 

(232) Mr. A. Gasper . 

Ail minerals 
tin. 

Do. 

except 

P. L. 

P. L. 

1,280 0 

900-0 

21st March 
1936. 

2nd March 
1035. 

Do. 

Do. 

Do. 

(233) Mr. S. J5. Mayot 

\ 

Do. 



P. L. 

1,280-0 

19th January 
1935. 

Do, 

Do, 

(23t) Mr. Clmy All Hee 

Do. 



i\ L. 

320-0 

20 th August 
1035. 

Do. 

Do. 

(235) Mr.Ynne Kyat 
Chiu. 

Do. 


• 

P. 

800-0 

22ud June 
1935. 

Do. 

Do. 

(238) Do. 

Do. 



P. L. 

1,280-0 

20th July 1935, 

Do. 

Do. 

(237) Mr. L. All Ton . 

Do. 


e 

P. L. 

(Renewal). 

0400 

11th August 
1935. 

Do. 

Tftvoy . 

(238) Mr. 0. T. S. 
Ransom. 

Wolfram 

• 

• 

1‘. L. 

3620 

17tli Dare ru¬ 
ber 1934. 

Do, 

Do. 

(239) Messrs, liu Pola 
Brothers. 

Do. 



P. L. 

04-0 

♦tli January 
1935. 

Do. < 

Do, 

(240) Do. 

Do. 

• 

e 

P.L, 

192-0 

10th January 
1935. 

Do. 

Do. 

(241) Mr. W. Kin Ling 

Do. 

• 

• 

P. L. 

390-8 

18tli January 
1035. 

Do. 

Do. 

(242) Mr. En Kyaung 
Nga. 

Do. 

• 

e 

P. L. 

640-0 

22nd January 
1985. 

Do. 

Do. 

(243) Mr. R. C, N. 
Twite. 

Do. . 

• 

• 

P. I.. 

14-7 

31st January 
1935. 

Do. 

Do. 

(244) Do. 

Do. . 


e 

P.L. 

70-4 

Do. 

Do. 

Do. 

(246) Dr.EuThaZwan 

Do. . 


• 

P. L. 

428-8 

1st February 
1935. 

Do. 

Do. 

(240) V Aye Po 

Do. . 


* 

V. L. 

. 211-2 

2nd February 
1935. 

Do. 

Do. 

(247) Mr. Chan Kee . 

Do. . 


» 

P.L. 

67-6 

8th February 
1035. 

Do. 

Do. 

(248) Meiers. Ku Pole 
Brothers. 

Do. . 


a 

P.L. 

192-0 

llth February 
1935. 

Do. 

Do. 

(249) Mr. Yoo Toe Bwa 

Do. . 

• 

• 

P. L. 

153-0 

Do. . 

Do. 

Do. 

(260) Mr. Phuman 

Singh. 

Do. . 

• 

• 

P.L. 

839-2 

20th February 
1935 

TDo. 


P. L.npmpeetina Lianne. 
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District. 

rjrantoo. 

Mineral. 

Nature 

of 

grant. 

Area 

In 

acrea. 

Date of 
commence* 
ment. 

Term. 

Tavoy 

(Ml) Mr. K. 0. N. 
Toll". 

Wolfram 

V. L. 

57-6 

5th March 
1086. 

1 ycai. 

Do. 

(252) Messrs. Kn I'olo 
Brothers. 

Do. . 

P. 1-. 

826-4 

16th March 
1035. 

Do. 

Do. 

(258) Mr. hhazaila 

Khali. 

Do. . 

mm 

108-4 

3rd April 1035. 

Do. 

i 

Do. 

(264) Haw Maung Po . 

1)0. . 


25-6 

18th April 1086. 

Do. 

Do, 

(255) Dr. T!h Tliuiiwsn 

1)0. . 

p. 

147-2 

24th April 

1086. 

Do. 

Do. 

(Jjfl) Messrs Ku Pula 
Brothers 

Do. . 

p. j,. 

320-1) 

20th Juno 1035. 

Do. 

Do. 

(257) Mr. (’how Wlit-r 
Shain. 

Do. . 

p. ij. 

57-0 

24th June 

1035. 

Do. 

Do. 

(258) Messrs. Hu I’nh 
Brothers. 

Do. . 


102-0 

5th April 1035. 

Do, 

Do. 

(260) Mr. Klin Krv. . 

Tlu aiir) allied mine* 
rate. 

P. L. 

:i77-« 

Jut July Jm. 

Do. 

Do. 

(200) l) K)uin(} . 

Wolfram 


166-4 

24th July 1035. 

Do. 

Do. 

(20)) Mr.LimTwaKrc 

Do. . 

p. i,. 

275-2 

8th August 
1036. 

Do. 

Do. 

(262) Mr. Yoe Kyi llan 

AU minerals except 
oil. 

p. D. 

544 0 

24tfa August 
1086. 

Do. 

1*0. 

( 208 ) Mr. Phnnimi 

Hlngli. 

Do. 

P. T,. 

6400 

Do. 

Do. 

Do. 

(264) )' Sliwe Myon , 

Wolfram 


864-0 

13tb Septem¬ 
ber J985. 

Do. 

Do. 

(265) U Da lllalng . 

All minerals except 
oil. 


128-0 

Tlh October 
1086. 

Do. 

T»o. 

(200) Mr. Phuman 

Plngh. 

Do, 

p. 1>. 

558-8 

8th October 
1036. 

Do. 

Do. 

(267) Mr. Hu Kyniing 
.Ngn. 

Do. 

P. L. 

102-4 

10th October 
1086. 

Do. 

Do, 

(266) Daw Thin Myaing 

Do. 

P. D. 

505-2 

25th October 
1086. 

Do. 

Do. 

(269) Mr. Yoe Kyi Han 

Do. 


490-2 

Do, 

Do. 

Do. . 

(270) V Mating Mating 
Latt. 

Do. 

■ 

840-0 

4th Kovembor 
1085. 

Do. 

De. 

(271) Mr. Yne Toe Bwa 

DO. 

g|§g 

882-0 

7th November 

ins. 

Do. 

Do. 

(272) Mr. Llm Toe Yin 

Do. 

P. L. 

080-0 

150) Novem¬ 
ber IMS. 

to*>. 

Do. 

(278) Mr. R.O.N.TwItt 

Do. 

r. r.. 

558-8 

28th Novem¬ 
ber IMS. 

Do. 

Do. 

(274) Mr. V. K. 

Sutherland 

Do. 

1 

p. 1., 

1+7-2 

4th December 
1085. 

Do- 


P. It-mProtptetiHQ Littntf; 
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District. 

Grantee, 

Mineral, 

Nature 

of 

grant. 

Area 

in 

acres. 

Date of 
commence* 
ment. 

Term. 

Tsvoy . 

(275) Mr. tthazada 

Khan. 

Wolfram 

P. L. 

J,280-0 

21 at, Decem¬ 
ber 1985. 

lyear. 

Do. . 

(278) U Ba Lay . 

Do. 

P. L. 

3200 

11th Novem¬ 
ber 1935. 

Do. 

Do. . 

(277) Saw Maims J'o . 

Do. . . 

P. I. 

832-8 

15th Novem¬ 
ber 1935. 

Do. 

Do. . 

(278) Mr. Tan Po Thin 

Do. . . 

P. L. 

320 0 

18th Novem¬ 
ber 1935. 

Do. 

Do. . 

(279) Do. 

Do. . . . 

I*. L. 

704-0 

30th Novem¬ 
ber 1985. 

Do. 

Do, . 

(280) Do. 

D. 

P. L. 

198-4 

4th December 
1936. 

Do. 

Do. . 

(281) Mr It. (!. .V. 
Twite. 

All mineral* except 
oil. 

P. T„ 

3200 

80tli October 
1935. 

Do. 

Do. . 

i 

(282) Mr. Quail Ohmi" 
Gnan. 

Tin, wolfram arid 
allied minerals. 

M. L. 

230-8 

16th August, 
1036. 

30 years. 

Do. . . 

(288) Mr. 0. Boo Don . 

Tin and allied 
minerals. 

M. L 

147-2 

1st December 
1935. 

Do. 

Do. . 

(284) Mr. Qimh JI UH 
L'hoong. 

Tin, wolfram and 
allied minerals. 

ML. 

320 0 

Jfith October 
1935. 

Do. 

Do. . . 

(285) 1! Mini Nyun 

Tttt and MoUrmn 

M. 1,. 

96-0 

1st December 
1935. 

1)0. 

Do. . . 

(2k«) j)o. 

l>0. 

M. 1, 

1118-4 

[ Du. 

Do. 

Do. . 

(287) Mr. Qtiah Hun 
Cheung 

Till, wolfram and 
allied mlnerub. 

M L. 

268-8 

1st November 
1035. 

Do. 

1)0. § 

(28s) Do. 

Do. , 

M. 1 

1.574-1 

M February 
1935. 

Do. 

Do. . 

(280) Motors. The 

Tavoy Tin Dredging 
cor|ioratjou, Ltd. 

All minerals c\i:cpf. 
petroleum and 

precious siones. 

M. 1.. 

24') IS 

3rd February 
1H35 

15 years. 

Do. . 

(890) Mr. Hu Kvaunir 
Nga. 

All minerals except, 
oil. 

P. L. 

(Item'mil). 

1 2WW) 

Till September 
1935. 

1 year. 

Do. . 

(201) ir Mining 11 imnp 
Lntt. 

Do. 

P. L. 

( Itcnewal). 

1,152-0 

3rd Si ptomber 
1933. 

Do. 

Do. . 

(202) Mr. Bn Kynimg 
Nga. 

Do. 

1*. L. 

(itcnewal). 

1,280 0 

18lh October 
1935. 

Do. 

Do. . 

(293) Mr. ShiHswJa Klian 

Do. 

P. L. 

(Renewal). 

640-0 

21st Decem¬ 
ber 1935. 

Do. 

Do. . 

(294) Mr. Bn Kyauup 

Do. 

P. L. 

(Itcnewal). 

1,280-0 

8th Septem- 
be* J 035. 

Do. 

Do. . 

<f95) Mr, 8. San- 

soot. 

Do. 

P. L. 

(Renewal). 

640-0 

301 h Novem¬ 
ber 1035. 

Do, 

Do. . 

(298) The Mlntha Tin 
Mine Syndicate. 

Do. 

P.L. 

(Renewal). 

640-0 

1st March 
1085. 

Do. 

Do. . 

(297) Air. Teh Lu Pc . 

Do. 

P.L. * . 
(Renewal). 

480-0 

27th February 
1985. 

Do. . 


P. L.-PfOtptcMng tktm. M. L.^ Mining £mi», 
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District. 

Granite. 

Mineral. 

Nature 

ol 

grant. 

Area 

In 

acres. 

Date ol 
commence¬ 
ment. 

Term. 

Yatuethlii . 

CM2) Mr. 8ycd Kbrahim 

All minerals except 
mineral oil. 

P. D. 

040 0 

18th February 
11)35. 

1 year. 

Do. 

(343) Mr. IV. U. Hoard 
White. 

All minerals except 
tin. 

P. 1. 


14th February 
1935. 

Do. 

I>0. 

(344) Mr. I*. K. Ngaw 

Do. ’ . 

P. L. 


2nd May 1985. 

Do. 

1)0. 

(345) Do. 

AU minerals except 
tin and oil. 

P. L. 


Do. 

Do. 

Do. 

(346) Mr. W. H. Heard 
Whitt. 

All minerals except 
oil. 

P. L. 

1,344-0 

10th January 
1935. 

l)<p. 

Do. 

(34?) Mr. D. Snwlden 

Du. . 

P. L. 

1,2800 

6th January 
1036. 

Do. 

IMP 

(SIM) Do. 

Do. 

Y. h. 

6400 

15th January 
1035. 

Do. 

Du. 

(3 ID) DO. 

Dpi. 

I*, b. 

1,280-0 

14th Feb- 

ruury 1935. 

Do. 

Du • 

(:>!io) i-.MuungUyet 

Du. 

1’. 1,. 

027-2 

13th August 
1935. 

Do. 

Do • 

(301) Mr. W. 11. Heard 
White. 

Du, 

P, 1,. 

010-0 

31st May 1935, 

Do. 

Do. 

(3.i2) Mr. 1). Snnddcii 

Do. . 

P. 1,. 

0(0-0 

10th April 

1035. 

Du. 

Do 

(J.vt) Mr. 11. (ilKwh . 

Du, 

P h. 

1,280-0 

3rd July 1035. 

Do. 

Do. 

(354) Dn. 

Do. 

P. 1.. 

1,030-8 

10th Septem¬ 
ber 1035. 

Do. 

Do. 

(335) Mr. I,. Y. Chant 
Chin. 

Du. 

P. J.. 

1,830-4 

17th Septem¬ 
ber 1935. 

Do. 

Du. 

(Soil) Mr. it. Ghosh 

Do. , 

1*. 1.. 

1,510-4 

18th October 
1935. 

Do. 

Du. 

(3.57) Mr. D. Wnadden 

Do. 

p. r.. 

320 0 

12th Novem¬ 
ber 1935. 

Do, 

Do. 

(3,53) Mr. s, Hlpcibim . 

Do. . 

p. i,. 

1.280-0 

1st August 
1035. 

Do. 

Du. 

(3&n) Mr. S. l>. iiiiuerji 

Du. 

1’. 1j. 

1,280-0 

UthJuui-1935, 

J)o. 

Du. 

(300) U. Mating Cy«e . 

Do. 

P. L. 

(410-0 

29th June 

1035. 

Do. 

Du. 

(SOI) Mr. Saw hein J.te 

o Do. 

1*. L. 

480-1) 

19th August 
1035. 

DO. 

Du. 

(302) Mr. If. K, H. 
Ahdullu. 

All mineral# except 
oil and tin. 

P. L. 

1,096-0 

30th Novem¬ 
ber 1986. 

IH>. 

Du. 

(304) Mr. Ilajcr Abdul 
Malik. 

Do. 

P. 1.. 

■ 

13tb Novem¬ 
ber 1936. 

Do. 

1 >o. 

(304) Mr. 1., k. N'gaw 

\\ uUram 

P. 1.. 

281-8 

13 th Decem¬ 
ber 1985. 

l>u. 

1 »«♦, 

(30>5) Dn 

Do. . . 

1 

r - 

838-4 

17th May 

1035. 

1 

Du. 


P. t-* Prospecting Licetwt. 
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Nature 

Area 

Date of 


District. 

Grantee. 

Mineral. 

of 

in 

oommence* 

Term. 




grant. 

acres. 

meat. 


Balagbat 

(306) ltai Bahadur Seth 

Manganese-ore 

W. T,. 

363 

15th February 

80 years. 


Uowardhamlns oi 

Tumsar. 



1936. 



Do. 

(367) Do. 

Do. 

M. r... . 

SO 

21st January 

Do. 






1985. 


Do. 

(368) Skssrs. it. 1‘. 

Do. 

M. L. 

30 

2nd August 

6 years. 


By ram) I nnrt Com* 
paity, NagpiiT. 




1034. 


Do 

(360) Sir. Aimitliil 1’. 
Trivcdi, Balaglmt. 

Do. 

SI, 1.. 

46 

7th February 

Do. 





1035. 


Do. 

(370) llal Bahadur Setli 

Do. 

SI.).. 

426 

1st April 1035. 

30 years. 


Gowardhaiidns at 

Tunmar. 






Do. 

(371) Messrs. Jt. 1*. 

Do, 

M l„ 

67 

17th April 

5 years. 


Byramjl and Com¬ 
pany, Nagpur. 




10»6. 

Do. 

(872) Jlui Balwduri'n'Ui 

Do, 

M. 1.. 

33 

20th April 

30 years. 


GoMardlmndns of 

Tuuiaar. 




1035. 


Do. 

(373) lHi 

Do. 

SI. 1,. 

71 

13th May 

Do. 





1036. 


Do. 

(374) Do. 

Do. 

M. L. 

60 

28 th April 

Do. 





1036. 


Do. 

(375) Do. 

Do. 

M. 1,. 

88 

1st May 1935. 

Do. 

Do. 

(376) Do. 

Do. 

M. 

60 

Do. 

10 years. 

Do. 

(377) Do 

Do. 

M. 1.. 

16 

Do. 

Do. 

Do. 

(3781 Mr, Amiitlal 1'. 
Trlvedl. Bnlaghnf, 

Do 

M. 1.. 

44 

1st October 

30 years. 





1935. 

Do. 

(879) Do. 

Do. 

M. 1,. 

21 

10 th June 

6 years. 






1036. 

Do. 

(380) Bai Bahadur Seth 

Do. 

M. 1,. 

64 

18th October 

30 years. 


(lowardhamlflh of 

Xumwtr. 




1935. 


Do. 

(381) Do. 

Do. 

St. Ij. 

2«3 

20th October 

Do. 





1935. 


Do. 

(383) Messrs. ». 1*. 

Do. 

SI. L. 

134 

24th April 

2} years. 


Byramjl and Com¬ 
pany, Nagpur. 




1036. 


Do. 

(383) Mr. M. B. Marfa- 

Do 

P. J.. 

HUS 

25th May 

1 year. 


tin, Balughnt. 




1035. 

Do. 

(384) Messrs. Oke Bro- 

Do. 


160 

|th July 1086. 

Do. 


then of Nagpur. 


■H 



Do. 

(386) Ha) Bahadur Seth 

Do. 


6 

Do. 

Do, 


Gowwdhandss of 
Turner. 






Do. 

(886) Do. 

Do. 

p. h. 

84 

18tb July 

Du. 





1035. 


Do. 

(387) Mr. Wunji 

Do. 

t*. i,. 

37 

8th August 

Do. 


ranji of Ramtck. 

* 



1035. 



P. L.*.Pro*peeHno Uetnte. M. L.**Mining Lmm, 











308 


Records of the Geological Survey of india. 
CENTRAL PROVINCES— 


[Vot. 11, 









Nature 

Area 

Date of 

District. 


Grantee. 


Mineral. 


of 

grant. 

In 

acres. 

commence¬ 

ment. 

Betul . 


(388) Mr. Bannidhar 

Coal 



• 

P.L. 

215 

16th January 



Itauiniwas Uoenka of 
Nagpur. 







1035. 

Do. , 


(380) Do. 

1)0. 

• 

• 

• 

P. L. 

165 

80th Novem¬ 
ber 1935. 

llliundnru 


Cm) The Alliance Mi¬ 

China clay 

s 

* 

Q. L. 

151 

5th April 1035, 


nerals Company, JJ- 
inited, K ampler. 









Biluspur 


(301) Mr. Asaraiu, 

Manor of Magarpara, 

Clay 

• 

• 

■ 

Q. L. 

1 

25th April 

1035. 



Biluspur. 








Do. 


(302) Mr. Fuklrdiuud 

Llraeatomi 


* 

q. L. 

4 

24 th July 


(Dial of Uoudpara, 
BUaspur. 







1035. 


Do. 


( 303 ) Sir. Tulslram, son 

Ulny 

• 


• 

q. t. 

1 

15th January 


of DomuJI, Mabur of 
Magutpora, llliaspur. 

m 






1035. 


I*». 


(304) Mr Juiram ValJI 

Limcstono 



I*. It. 

21 

13 th July 


of litiigarh. 







1035. 

Do. 


(305) The Ageut, Ben¬ 

Clay 

• 


« 

q,L. 

3 

10th Novem¬ 


gal Nagpur Hallway 
Company, Limited. 






ber 1035. 



Chanda 


(300) Mr. M. D’Costa, 

Coal 

B 

• 

s 

P.L. 

347 

30th Novem¬ 


Nagpur. 







ber 1934. 

Do. 


(307) Do. 

Do. 

• 

a 

• 

P. L. 

121 

Do. 

Do. 

• 

(308) Hai Bahadur 

Do. 

• 

a 

* 

P. L. 

433 

28tli January 



Matliura Prasad, 







1036. 



Managing Director, 
Jarnul Majrl Coal 










Company, Chhlud- 










wara. 







0th Novem¬ 

Do. 

a 

(300) Messrs. A. H. 

Do. 

• 

t 

• 

1>. L. 

70 



Vwmdro Hao and 
Brothcra of Nagpur. 







ber 1035. 

Do. 

• 

(400) Sir 31. B. Dada- 

Do. 

« 

s 

• 

Supplemen¬ 

00 

10th Decem¬ 



bhoy, K.C.I.K., K.C. 
3.1. of Nagpur. 





tary M. L. 


ber 1035. 

Chliludwai'u 

• 

(401) The Amalgama¬ 
ted Coal Fields, Ltd., 

Do. 

• 

a 

• 

Supplemen¬ 

3 

2nd October 



- 




tary M. L. 


1035. 



Parasia. 







Do. 

• 

(102) Do. 

Do. 

» 

• 

a 

Supplemen¬ 

2 

13th Novem¬ 







tary M. L. 


ber 1935. 

Do. 

« 

(403) 8eth Bansidhar 

Do. 

a 

a 

a 

M.L. 

207 

10th Novem¬ 



Aamniwas (tbenka of 
Nagpur. Tf 







ber 1935. 

Du. 

• 

(404) Do. 

Do. 

‘t 

• 

a 

P.L. 

00 

20th January 









1035. 

Do. 

# 

(405) Mr. dyed Jamal of 

Do. 

• 

* 

• 

P.L. 

203 

Do. > 



Jamal. 








Do. 

• 

(408) Col. A. W. Darby, 
O.B.E., of Cbhlnd- 

Do. 

« 

• 

• 

P.L. 

236 

27th February 
1035. 



vara. 





• 




Term. 

1 year. 

Do. 

10 years. 

•> 

6 years. 

Do. 

10 years. 

1 year. 

5 years. 

1 year. 

Do. 

Do. 

Do. 

10 years. 
U years. 

Do. 

30 years. 
1 year. 
Do. 

Do. 


P.L.«Prospecting Xienus. 


tf. L,<~ Mining Leas*. 


Q. L.»Q««ny Lews. 
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Nature 

Area 

■■■ 


District. 

Grantee. 

Mineral. 

of 

In 

commence¬ 

Term. 




grant. 

acres. 

ment. 


hhJndwnra . 

(407) Mr. Syed Jamal of 

Coal 

P. L. 

260 

10tb Mareh 

1 year. 


Jamal. 




1936. 

Do. 

(408) The llirdagarh 
Collieries. Limited, 

Do. 

P. I,. 

485 

Do. 

Do. 


Ghorawarl. 






Do. 

(409) Do. 

Do. 

P. L. ' . 

470 

Dt>. 

Do. 

Do. 

(410) Do. 

Do. 

P. T,. 

262 

Do. 

Do. 

Du. 

(411) Mr. Feahorasiogh 

Do. 

P. L. 

003 

21et March 

Do. 


Rial. 




1935. 


Do. 

(412) Newton Chikhll 
Collieries, Limited. 

Do. ... 

P. L. 

345 

2nd March 

Do. 





1935. 


Do. 

(413) Mr. M. DTosta of 

Manganese 

P. I.. 

80 

16th April 

Do. 


Nagpur. 




1985. 


Do. 

(414) Do. 

Do. 

P. L. 

34 

Do. 

Do. 

Do. 

(415) Mr. 8. llangiah 
Naldu or Nagpur. 

Do. 

P. L. 

82 

26th June 

1036. 

Do. 

ru>. 

(416) Uajl Syed Zahir- 

Coal 

P. L. 

144 

3rd July 1035. 

Do. 


ud-dln of Chhlnd- 
wara. 






Do. 

(417) The Central Pro* 

Do. 

1‘. L. 

624 

31st July 

Do. 


vlnccs Contracting 




1036. 



and Mining Syndicate 
of Nagpur. 

• 





Do. 

(418) Do. 

Do. 

P. L. 

146 

3rd August 

Do. 





1936. 


Do. 

(419) Mi. I’eshnrasingh 

Do. 

P, L. 

168 

Do. 

Do. 


Rial. 






Do. 

(420) Pandit Shankerlnl 

Do. 

P. L. 

150 

16th August 

Do. 


of Jamal. 




1035. 


Do. 

(421) Messrs. Dhanji 

Do. 

P.L. 

01 

Do. 

Do. 


Deojl and Sons of 
Junnordeo. 






Do, 

(422) Mr. Peshorasingb 

Do. 

P.L. 

60 

9th October 

Do. 


Rial. 




1036. 


Do. 

(423) Messrs. N. IL 
Ojha and Company. 

Do. . . 

P. L. 

f 303 

16th Decem¬ 

Do. 





ber 1035. 


Do. 

(424) Do. 

Do. 

1». L. 

384“ 

S 

Do. 

Do. 

Do. 

(425) Messrs. Mangal- 

Do. . . 

P. L. 

, 262 

21st Decem¬ 

Do. 


slngh Ishwarslngh 
llanspsl of Hlida- 



;■ 

ber 1035. 



garh. 


Q. L. 




Drug . 

(426) Mr. Kallka Pra¬ 
sad Chonbe. 

Do, 

.2 

27tli January 

3 years. 

Hoshangabad 

(427) Messrs. Euda 

Clay 

e-h 

11 ^ 

12th July 

1 year. 

Lad ha and Sons, 



1935. 

Jubbulpore . 

(428^Pandit Cbakorllal 
Patbak of SatnL 

Bauxite. . 

u.p. 

14 

30th May 1936 

10 years. 

Do. 

(420) Mr. M. C.Macodo 
of Delhi. 

Limestone . 

Q.L. 

12 

11th April 
1085. 

Do. 


H, I .-Minty Urn. 


Q. I,-Quarry UaH, 
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.Nature 

1 Aren 

Date of 

| 

Term. 

District. 

Grantee. 

Mineral. 

of 

grant. 

1 Id 

am**. 

commence¬ 

ment. 

Julihulpore . 

(430) Mwwrt, (Jhatak 

I.llllrntolli. 

Q. 1 .. 

-’o 

80th April 

10 years. 

Itpttlien of Kntnl. 




103i>. 


M»». . 

Mill) Mr. Sarju Pranad 

Do 

1*. (.. 

•n 

27 th August 

1 year. 


Hour of Kntnl. 




1 l)8i>. 


i»i.. 

(432) Mr Jaguiohun- 

(In) 

t). L. 

i 

It'll) August 

10 yean. 


slngh, Con t met or of 




1035. 


1 Ml. , 

Juhbuliiure. 

(433) Mr. il. H. Cook 

J.illll^fOllt 

(). I.. 

4 

3rd January 
1085. 

Mo. 

i 

1)'> . 

(434) jBki'hl MinoS)ii- 

1)0. 

Q. 1.. . 

:i 

2nd August 

Do. 


dlcute of Kntnl. 




1035. 


Do. . 

(435) Mr. Ru.ra<lniJidra 
(iiiur, Kntnl. 

1*1. 

Q. L. 

3 

11 th (Motor 

Do. 





J035. 


|Hi. . 

(420) Beth l.axmamlna 
of Kntnl 

Do. 

tf- 

IS 

121h Sept cm- 

Do. 





her 1035. 


))*'. . 

(-IU7) Mr. T. C. Unfitn 

IH. 

Q 1. 

3 

10th Sept Pin- 

Do. 


ii Co , Knt.nl. 




her 1035. 


i)n , 

(48>*) Mr. II. Jf. Cook . 

l)<> 

t). L. 

*• 

271 h Mrptem- 

Do. 





her 1035. 


u*>. . 

(431*) Mr. Snklidut 

Do 

Q. L. 

2 

Kith April 

Do. 

Prasad, Kntnl. 




1035. 


Dl*. 

(440) Mchhh. Burn A 

CI.H 

1*. I, 

an 

«t(i April 1035. 

1 year. 


Co., Juhhuljtore. 




Dl» 

(441) llic Central Pro -1 

J.tlllC'.lmiC 

P. L. 

507 

8tli Ortotmr 

Do. 


iliitw Cement Com¬ 
pany, l.td., Juhbul- 
pore. 




i\m. 


1M, 

(442) Pandit Olmkorilnl 

Soapstone 

1*. I„ 

73 

23rd March 

1 year. 


Pailmk of Mnrwara. 




1035. 

n... 

(443) Belli Gangadlinr 

1 iri’t'lnv, .hulk, red 

1*. f„ 

70 

2nd June 1035. 

Do. 


llamenhwardas* of 

and yellow ochrr 





Kalnl 

and iron oxide 





Hi, . 

(444) Mr. KanjeeDhitn- 

Clay 

P. 1. 

!) 

20th Novein- 

Do. 


Joe of Knt.nl. 




lier 1935. 


I)n. 

(445) Mr. Surliltsiiiah 

Soap^toiu- 

I». L. 

S 

25tli February 

Do. 


of lubtiulpore. 




1935. 


Do. 

(44(1) Do. 

Do. 

I*. L. 

4 

Do. 

Do. 

Vo. 

(447) Mr.O s H,lK»Hof 
Kntnl. >■; r 

Limp'd onr 

Q. L. 

5 

17fh Septem¬ 
ber 1035. 

10 year*. 

Nagpur 

(448) Mr. Shninjt Nn- 
rnnjl of Karatek. 

Manganese-on- 

p. r„ 

70 

10th January 
1035. 

1 year. 

i»o. 

(440) Mr. jCUnpntrao 
LaxmanrsO^of Nog- 

llo. 

V L. 

3M 

30th March 
1035. 

Do. 


pnr. 

, ’ 





J»«. 

(450) Mr. Mnroti TatnJI 
Gadghate of Nagpur. 

Clay 

U . 

P. L. 

0 

15th July 1035: 

Do. 

Do. 

(481) Mr. Shunjl Na- 
ranji of Rnmtrk. 

Menganosp-oto 

V. I.. 

ioa 

12th Septem- 
tier 1036. 

Do. 

Ho. 

(488) Do, 

. . ■ 

Do. . . 

?. T.. 

14 

Do. 

Do. 


J*. l Lkmt. Q. l.,»9v«ny Um t 
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District. 

1 


Nature 

Area 



Grantee. i 

Mineral. 

of 

In 


Term. 

* 

1 

.. 1 


grant. 

nerpa. 



Nagpur 

(453) Mr. Laxman 

Manganese , . ■, 

P. T,. 

276 

23rd Heptcm- 

1 year. 


Damodar Lelo of 

1 



her 1035. 

Do. 

Nagpur. 

(454) Mr. Shaujl Nn- 

1 

Do. 

P. L. 

ill 

siind Novcm- 

Do. 


rnnjl of Bamtek. 




her 1085, 


Do. 

(455) Wadgoo Mtetry 
of Kamptce. 

clay 

Q. L. 

:l 

1st March 
1035. 

6 years. 

Du. 

(46(1) The Central Pol- 

Pottery clay . 

Q. L. 

5 

20th May 1035. 

10 years. 


torlea, Limited, Nag¬ 
pur. 






Do. 

(467) The Celt! ml Pro- 

Manuaucse-oro 

M. I,. 

no 

20th April 

5 years. 


viruses Contracting 
and Mining Spirit- 




1035. 



cate. 






Do. 

(468) Seth Maghra.1 

Llnicslone 

Q. L. 

0 

7th October 

l)o. 


(iolrha of Nagpur. 



1035. 


Do. 

(450) The Central Pro- 

Manganese-ore 

M. L 

0:5 

1st July 1036. 

Do. 


views Contracting 
and Mtajinif Syndicate, 







Nagpur. 






Raipur 

(100) Mr. Tshwurdas, 

Ckv 

P. L. 

13 

1st January 

1 year. 


ilaipnr. 

1 

1 



1036. 1 


Do. 

(4(11) Mr. lllkhlrani, 

Flooring stones 

(}. L. 

6 

6th March 

5 years. 


Contractor, ltatpur. 


1935. 

Do. 

(4(12) Mr. Wallarama 1 , 

Clay 

Q. L. 

11) 

21st Deecm- 

Do. 


Contractor, llntpnr. 


her 1031. 


Do. 

(4(13) Messrs. S. C. Hose 

Do. 

Q, L. 

10 

HI si January 

10 years. 


and Company. Ral- 
pur. 



1935. 



Du. 

(464) Mr. Oanesh Pro- 

Building slums 

Q. L. 

:i 

2nd April J OHS. 

Do. 


sad Agarwal, Contrac- 
tor, Raipur. 






Do. 

(465) Sheikh Kassam. 

Fluorine stones 

0 l. 

li 

30th August 

Do. 


Contractor, Nagpur. 




1935. 


Do. 

(460) Mr. Dam jI Shoo] 1, 

Do. 

D L. 

20 

iflth Seplem- 

Do. 


Contractor, Raipur. 




her 1936. 


Yeoliuul 

(467) Hr. Sheikh 

Limestone 

I*. 1 .. 

76 

18th August 

l year. 


Kaasam, Nagpur. 




1935. 

Do. 

(466) Mr. Ganpalrao 

Do. 

P. L. 

60 

17th January 

Do. 


Laxmanrao, Nagpur. 




1036. 


Do. 

(460) Mr. T. Z. Tim- 

Do. 

V, T,. 

t 14 

13th February 

Do. 


hare, Raipur. 


; 

•fit 

1036. 


1)0. 

(470) Mr.F. X.Bebello. 

Do. 

P. L. 

; r 

6th March 

Do. 


Nagpur. 




1085. 


Do. 

(471) Mr. Ganpatrao 

Do. 

Q. L. ’ . 

14 

18th February 

ID years. 


Laxmanrao, Nagpur. 


* 

1036. 

DO. 

(472) Mr. M. D'Coata, 

Do. 

Q.L. 

if" 

IHh February 

Do. 


Nagpur. 




1035. 


Do* i 

(473) Do. 

Do. ... 

, Qs-L. 

0 

16th July 

Do. 


(474) Do. 

S'"' 


1086. 


DO. 

Do. . .. 

Q.L. 

3 

Do. 

Do. 

Do* » 

(476) Mr.F.X.Bcbello, 

Do. . . 

Q. L. 


0th April 1986, 

. Do. 

mm 

Nagpur. 


■A 

• 


P. L.“ProtptcH*ii Lte$r.-*e. M. h.^Mining Ltait, Q. L.-Qt/orry Um. 
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District. 

tirznfec. 

Mineral. 

Nature 
o t 

grant. 

Area 

in 

acres. 

Date of - 
commence¬ 
ment. 

Term. 

* 

Anantapnr 

(47fl) .Ur. S. H. Uuidar 

Baryte* . 

P l - -1 

a 

300 

14-40 

Hit Scptem- 
J ber 1986. 

1 year. 

Do. 

(477) Do. 

Do. . 

P. L. 

27-41 

15th March 
1935. 

Do. 

Do. 

(478) Mr. T. Dsaaratlia- 
rum! JDddl. 

Do. . 

M, L. 

63-22 

21st Septem¬ 
ber 1935. 

30 years. 

Do. 

(170) The Indian Mines 
Di\el>ipitnnt Syndl- 
cat>'. Limited, London. 

Dnld 

P.L. 

r 

t 

1.203-70 

0,208-70 

>28th Novem- 
J ber 1985. 

1 year. 

I)o. 

(480) Mr. Vishnu 

Mnikar, 

Barytes . 

P. L. 

7-70 

28th May 

1935. 

Do. 

l>o. 

(481) Mr. T. Vonkatlah 

Steatite . 

P.L. 

7-70 

4th June 1935. 

Do. 

Do. 

(1S2) Mr. Bahadur 
It. P. Sea ha Krddt. 

w Do. . . . 

P.L. 

r 

i 

388-60 

253-88 

Hat Septem- 
J her 1936. 

Do. 

Jii llary 

(4H3) Khan Sahib K. 
Abdul llyc Sahib. 

Manganese 

P. L. 

227 00 

17 th June 

1935. 

Do. 

Do. 

(484) Mr. J. Patwnthn- 
rnnd Kvddt. 

Red oxide and red 
ochre. 

P.L. 

8500 

16th July 1935. 

Do. 

fuddnpnh 

(485) Mr. 8. 8. Guzdar 

Asbestos . 

P.L. 

45-25 

25th March 
1985. 

Do. 

Do 

(4801 Mr. K. Unfit- 
krlnhim Nnyudu. 

Aluminium silicate . 

P.L. 

14-00 

25th January 
1936. 

Do. 

Do. 

(487) Mr. 0. Mona- 
vnlam. 

Asbestos 

P. L. 

120-07 

24th June 

1935. 

Do. 

Do. 

(488) Mr. Narsymindas 
Uiridlmrdas. 

Lead, copper, sliver 
and zinc. 

P. L. 

230-00 

23rd October 
- 1936. 

Do. 

Do. 

(480) Do. 

Asbestos 

P. L. 

514-76 

Do. 

Do. 

Do. 

(400) Mr. Maynna 

JLussaln Khan. 

Do. . 

P. L. 

8-64 

30th May 1936. 

Do. 

Do. 

(4B1) Mr. A. Krlsh- 
nanpn. 

Do. . 

P. L. 

20-80 

5th Juue 1935. 

Do. 

Do. 

(492) Mr. S. 8. Ouxdnr 

Barytes . 

M. L. 

30-16 

1st July 1935. 

20 yean. 

Do. 

(403) Do. 

Do. . 

P.L. 

8-73 

11th Novem¬ 
ber 1934. 

1 year. 

Do. 

(404) Do. 

Do. . 

P.L. 

0-20 

15th Decem¬ 
ber 1034. 

Do. 

Do. 

(405) Mr. C. C. Oliayva 
Ohettl, 

Do. , - . 

P. L. 

89-67 

26tfa June 

1935. 

Do. 

Do. 

Do. 

( 46 B) Mr. Narayanudas 
Glridhardas. 

(407) Mr.C-aOtetyya 
Chetti. 

V 

Silver, lead, Oopper, 
zinc And antimony. 

Barytes . . ' v' 1 

P.L. 

P.L. 

102-10 

12-22 

29th May 1985 

20th June 
1936. 

Do. 

Do. * 


P. L. - Pmptotbtf Liettue, 


If. l.-iiU&y Uw 
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Dtetriot 

■1 

Grantee. 

It 

Mineral. 

Nature 

of 

grant. 

Area 

In 

acre*. 

Date of 
commence¬ 
ment. 

Term. 

Cuddapah 

(408) 1b. 0. 0. f byya 
Chettl. 

Barytes . 


1 

38-50 

20th August 
1936. 

1 year. 

Do. 

(498) Do. 

Do. . 

M.L. 

• 

41-00 

1st July 1086. 

80 years, 

Do. 

(600) Mr. Paul Ignatius 

Do. . 

P.L. 

• 

6 -QO 

4th Decem¬ 
ber 1986. 

1 year. 

Do. 

(601) Mr. 8. 8. Guzdar 

Do. . 

M.L. 

a 

202-46 

1 st Septem¬ 
ber 1086. 

26 yean. 

Do. 

(508) Mr. Naraynnadaa 
Glridhardas. 

Silver, lead, copper, 
slno and antimony. 

P.L.* 

. 

844-87 

80th July 1036. 

1 year- 

Do. 

(COS) Mr. 8. 8. Gusdar 

Barytes . 

P. Ti. 

• 

4-67 

16th August 
1086. 

Do. 

Do. 

(604) Do. 

Asbestos 

H.L. 

• 

64-80 

1st Septem¬ 
ber 1985. 

SO years. 

Do. 

(606) Mr. C. C.'-Obayya 
Chettl. 

Barytes , 

P.L. 

* 

86-40 

23rd August 
1086. 

1 year. 

Do. 

(606) Mr. S. 8. Guzdar 

Do. . 

P.L. 


80-61 

81st July 

1036. 

Do. 

Do. 

(607) Do. 

Do. . 

P. L. 

s 

80-60 

2nd June 

1985. 

Do. 

Do. 

(608) Mr. C. C. Obayya 
Chettl. 

Steatite 

P.L. 

• 

31-00 

27th June 

1085. 

Do. 

Do. 

(60S) Mr. S. 8. Gusdar 

Barytes . 

P. L. 

• 

41-12 

19th July 

1086. 

Do. 

Do. 

(510) Mr. Paul Ignl- 
tlUB. 

"DO. •«# 

P. L. 

• 

2-05 

7th August 
1036. 

Do. 

Do. 

(611) Mr. 8. 8. Guzdar 

Do. i • » 

P.L. 

• 

84-60 

22nd July 
1986, 

Do. 

Guntur 

(512) Mr. P. Vecrlah . 

Diamond 

P. L. 

« 

60-00 

81st Decem¬ 
ber 1986. 

Do. 

Kurnool 

(618) The C. P. Cement 
Company, Limited, 
Bombay. 

CJ 

1 

1 

M.L. 

a 

3,670-81 

17th January 
1086. 

80 yean. 

Do. 

(614) Mr. B. P. Sosha 
Beddl. 

Barytes . 

BUM 


8-60 

14th January 
1986. 

1 year. 

Do. 

(516) Do. 

Do. . 

E2i 


66-80 

Do. 

Do. 

Do. 

(616) Mr. B. P. Nari¬ 
man. 

Do. . 

P.L. 

■ 

82-10 

30th January 
1986. 

Do. 

Do. 

(517) Mr.ManJlBaehar 

DO. ana 

P.L. 

e 

47-20 

3rd May 1985 

Do. 

Do. 

(618) Mr. 8. 8. Gusdar 

Do, . 

P.L. 

« 

8-60 

29th May 

1936. 

Do. 

Do. 

(610) Mr. Xhandn 

Vonkatlah, 

DO. • s a 

BUM 


26-60 

29th July 1986, 

Do. 

• p3j^ . 

& 

(620) Mr. _ Azhroff 
Hussain Khan Sahib 
Mandoste, 

Do. • * *' 

■ 


28-70 

«td May 1935. 

6 years. 


t. L.-PW *pHHnf Uctm. 


M. L.-M4nfcyZM«. 
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Mstrlot. 

Grantee. 

Mineral. 

Mature 

of 

grant. 

B 

Data of 
commence¬ 
ment. >. 

Term. 

Kurnool 

(SSI) Mr. MarJI fiarhar 

Barytes 


300 

2nd. February 
1936. 

1 year. 

Do. 

(622) Mr. D. P. Sesha 
Beddl. 

Steatite . . • 

- 


12-30 

26th May 
1936, 

Do. 

Do. 

(528) Mr. Kenjl B»char 

Barytes . 


8-25 

2nd February 
1936. 

Do. 

Do. 

(624) Do. 

Do. 

p. r,. 

0-50 

Do. 

do 

Do. 

(526) Hr. Hamyanadas 
Olrldbardas. 

Do. *. 

P. Ij. 

59-00 

6 th October 
1934. 

Do. 

V 

Do. 

(620) Hr. B. I*. Sesha 
Beddl. 

Steatite . 

M. L. 

24-04 

20th June 

1935. 

10 yean. 

Do. 

(087) Hr. 8. 3. Gaidar 

Barytes . 

P. L. 

130-00 

7th Septem¬ 
ber 1935. 

1 year. 

Do. 

(620) Do. T 

Do. . 

P.L. 

40-00 

Do. 

Do. 

Do. 

(529) Mr. Narayanadss 
Olrldbardas. 

Silver, lead and sine 

P.L. 

21-00 

7th Deoember 
1934. 

Do. 

I )rt, • 

(530) Hr. 8. 8. Guxdar 

Barytes . 

P. L. 

10-00 

31st August 
1935. 

Do. 

Do. 

(531) Mr. 8. P. Bangn 

MO. 

Asbestos 

P.L. 

28-69 

9th July 1935. 

Do. 

Da. 

(532) Hr. B. P. Sasha 
Bed dl. 

Barytes . 

P. L. 

30-00 

1st Septem¬ 
ber 1936. 

Do. 

Do. 

(633) Ur. B. Venkata* 
swaml ChotU. 

Do. . 

P.L. 

14-50 

17th May 1935. 

Do. 

Do. 

(534) Mr. Narayanadas 
Glridhardas. 

Iron-ore and man¬ 
ganese. 

P.L. 

77-60 

11th July 1936. 

Do. 

l)o. 

(535) Mr. B. P. 8caha 
Beddl. 

Barytes . 

P. L. 

14-09 

25th August 
1036. 

Do. 

N«llor« 

(630) Mr. 8. V. Subba 
Beddl. 

Mica . 

P.L. 

104*51 

20 th March 

1935. 

Do. 

Do. 

(537) Hr. X. Bala- 
krDhna Hayttdn. 

Do. 

P. L. 

31-60 

1st May 1935. 

Do. 

Do. 

(538) G.Ohenobu Subba 
Beddl. 

DO. use 

P.L. 

18-80 

14th May 1036. 

Do. 

no. • 

(538) Hr. K. Veuka 
Subba Beddl. 

DO. a • • 

P.L. 

5-14 

19th Jam 
1935. 

Do. 

Do. . 

(640) Hr, A. Ohengal 
Kao. 

DO. sea 

P.L. 

19-84 


Do. 

Do. 

(541) », V. Venkata 
Subbayya Nayudn. 

Do. * a . 

P.L. 

0-95 

“s.tsr 

Do. 






DO. 

Do. 

(542^ Mr. P. V. Subba 

(648) Mr. Y.Dsaaratha- 
ramlBeddl. 

China May 

Mina . . 

P.L, 

P.L, 

87-14 

84-60 

•SB.**** 

'%.***" 

% ’ 
v * 


¥' M. Zsaw, ■ 
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District. 

rt 

Grantee. 

Mineral, 

Nature 

at 

grant. 

Area 

In 

gone. 

Date ot 
commence¬ 
ment. 

Term. 

NeOow 

(644) Mr. T. 8esha 
Beddl. 

Mica . . . 

P.L. 

48-24 

4th Decem¬ 
ber 1986. 

■ 

1 ysar. 

Do. 

(MS) Mr. P. Laxral 
NarasaReddl. 

Kyanlte. 

M.L. ■ . 

48-08 

17th January 
1938. 

30 years, 

Do. 

(648) Ml. 8. Z. Subha 
Kami Beddl. 

Mica 

M. L. 

8-80 

26th February 
1036. 

10 years, 

Do. , 

<647} Mr. A. Chengal 
Rao. 

Do. . 

M. L. 

18-86 

8th May 1036. 

3d years. 

Salem . 

(648) Mr. Narayanadas 
Olrldhaidai. 

Gold and silver 

P. I„ 

08-88 

llltli Decem¬ 
ber ms. 

1 year. 

Tinnovelly . 

(546) Mr. Paul Rayar . 

Garnet sand . 

M. 1.. 

2-04 

14th Novem¬ 
ber 1933. 

3 years. 

Trleliinopoly. 

(660) M. Bayycd Ibra¬ 
him Sahib. v 

Phosphatio nodules 
ana gypsum. 

M. L. 

3,182-67 

1st July 1935. 

20 years. 


NORTH-WEST FRONTIER PROVINCE. 


Bftnnu . 

(651) Kean. The Indo- 
Burma Petroleum 
Co., Ltd. 

Natural petroleum 
(Including natural 
gas). 

P. L. 

(Renewal). 

5,918-8 

3rd February 
1933. 

1 year. 

Do. . 

(662) Do. 

Do. 

P. L. 

(Renewal). 

8,0400 

3rd August 
1936. 

Do. 

Do. . 

(668) Do. : 

Do. . 

P.L. 

886-0 

.. 

Do.. 

Bannu and 
Dera Ismail 
Khan. 

(664) Messrs. The 

Burmah Oil Co., 
Ltd. 

Do, 

P.L. 

(Renewal). 

13,248-0 

2nd Septem¬ 
ber 19-13. 

Do. 

Den Ismail 
Khan. 

(666) Messrs. The Indo- 
Burma Petroleum Co., 
Ltd. 

Mineral oil . 

P.L. 

(Renewal). 

2,098-2 

10th Septem¬ 
ber 1986. 

Do. 

Do. . 

(668) Messrs. The 

Attack Oil Co., Ltd. 

I)o. 

P.L. 

(Renewal). 

160-0 

26th Novem¬ 
ber 1935. 

Do. 

Kohat . 

(667) Meson. The Indo- 
Burma Petroleum 
Co., Ltd. 

Natural petroleum 

P.L. 

3,240-0 

15th Decem¬ 
ber 1934. 

Da 

Do. • 

(688) Do. 

Do. 

P.L. 

2,880-0 

Do. 

Do. 


PUNJAB. 


Attack 

i 

(669) Messrs. The 

Burmsh Oil Oo., Ltd. 

Natural petroleum . 

l>0. 


(600) Do, 

Do, 

Jhelam 

4 

i 

(681) Late Ishar Das 
Kapur. 

Coal . 

. Do. 

4 

(362) National Coal 
Company, ChttUdand. 

Do. 

• . 

F 

L.-ProspsKtey Utmw 

» 


| P. L. 

1,080-8 

20th Septem¬ 
ber 1935, 

1 year. 

P. L. 

864-4 

Do. . 

Do. 

| M. L. 

182-4 

22nd February 
1036. 

15 years. 

M.L, 

1.171-0 

1 

20th Decem¬ 
ber 1934. 

20 years. 


M. L.» iminf Jmik. 


G 2 
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District. 

Drantcc. 

Mica. 

Nature 

of 

grant. 

12511 

Dated 

oomraasce- 

meat 

Term. 

Jlieluiu 

(683) Bbal Haeura Mai, 
Dandot. 

Coal 

M.L. 

72-6 

10th Decem¬ 
ber 1086. 

16 yean. 

IK), 

(684) Lala CharanJIt 
Lai, Wahall. 

Do. 

P. L. 

1,000*0 

16th January 
1088. 

lyear. 

Do.' 

(866) Cbakwal Brick 
Company, Cbakwal. 

Do. 

P.L. 

1780 

22nd Feb¬ 
ruary 1086. 

Do. 

Do. . 

(D88) Do. 

Do. 

P.L. 

68*6 

8th March 
1086. 

DO.' 

Do. 

(687) Malik Dewa 

Hlugh and Sons, 
AbboUabad. 

Do. 

P.L. 

008-0 

0th March 
1036. 

Do. 


p. L.-P/iWMitiM Lieenu. K. L.«» Mining Lease. 


SUMMARY. 


Province. 

Prospecting 

Licensee. 

Mining 

Leases. 

Quarry 

Leasee. 

Total for each 
Province. 

Ajmer-Merwara .. 

15 

6 

« e 

20 

Assam ........ 

8 

5 

e e 

11 

Bihar and Orissa .. 

8 

14 

• 

e e 

28 

Bombay. 

S 

2 

e • 

6 

Burma. 

287 

20 

•• 


Central Provinces . 

66 

24 

81 

HO 

Madras . 

82 

18 

• s 

76 

North-Vest Frontier Province .... 

8 

t e 

e ■ 

8 

Punjab. . . 

6 

8 

e e 

0 

Total of each kind and grand total 

r 

460 

M 

A 

687 

Total for 1884 . 

876 

. * •- *<* r ' 1 

» 

; 40 

488 
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CLASSIFICATION OP LICENSES AND LEASES. 

Table SO .—Prospecting Licenses and Mining Leases granted in Ajmer* 

Merwara during the year 1935. 


District. 






No. 

Amain 

acres. 





pAosroomra Liobnsbs. 

Ajmer . 

• 

• 

a 

1 

2-74 

Do. 

\ 

e ' 

• 

9 

1 

0-72 

Do. . 

e 

• 

e 

4 

10-62 

Do. . 

e 

• 

• 

1 

1-72 

Do. . 

• 

• 


1 

0-80 

Do. . 

» 

e 

• 

2 

2-64 

Do. 

• 

• 

a 

2 

1-08 

Beawar 

e 

e 

• 

1 

1-66 

Do. . 

e 

e 

• 

2 

8-16 



Total 

• 

15 



Mineral. 


beryl-ore. 


Ajmer . . 

Kalera Bogle Estate 
Khawaa Estate 
Sawar Estate 


Total . 



Mining Lbasss. 
2 I 12i 


12-60 Mica, felspar and beryl-oro. 

Whole estate Mica. 

Do. Miea and beryl-ore. 

Do, Do. 
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Table 51. —Prospecting Licenses and Mining Leases granted in Assam 

during the year 1936 . 


Dixtricl. 


1086. 


Area i 


uea m 
acres. 


Mineral. 


Lakliimjim- 
Nylhct . 


i * 

• • 


Toial. . 


PitosmmNO Licenses. 


6,523*6 Petroleum. 

12,467*2 Mineral oil. 


Mining Leases. 


Si (.sugar 

2 

1.034-4 

Limestone. 

l)o. 

1 

1,684-3 

Coal. 

Do. 

1 

1,684-3 

Fireclay. 

Do. 

* 1 

1,684-3 

China clay. 

Total . 

5 





Mining Leases. 


Augui » 

1 

664*20 

Bed ochre. 

Hazaribogh . 

3 

247*00 

Mica. 

Santal Parganos 

8 

19*09 

Coal. 

tSinghbhum . 

1 

478-40 

Manganese 

Do. 

1 

289*28 

Chromite. 


Total 


14 
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Tabus 63. —Prospering Licenses and Mining Leases granted in the 
Bombay Presidency dating the yea* 1935. 


District. 


Ana ia 
acres. 


Mineral. 


Ahmodsbad . 
Kanaro 
Thana . 


Total 


Prospecting Licknsks. 


9,600 _ Mineral oil and natural gas. 

203 Manganese-ore. 

167 Bauxite. 


Broach and I'anch Mahals 


Manna Leases. 

2 , 44 | Manganese-ore. 


Table 54. —Prospecting Licenses and Mining Leases granted in Burma 

during the year 1936. 


District. 

No. 

Area in 
acres. 

Mineral. 


PKQSraOTING Licenses. 


Akyab .... 

1 

1.280-0 

Natural petroleum. 

Amherst 

4 

4,211-2 

All minerals except oil. 

Do. ... 

2 

2,400-0 

Antimony. 

• 

Bhamo .... 

2 

691-2 

Gold and platinum. 

Do. .... 

1 

61-2 

Gold. 

Henzada . 

l 

633-6 

AU minerals other than mineral 
08 . 

JLo?rex C^indwiu . 

2 

2,3424 

Natural petroleum (including 
natural gas). 
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Tabu: 54. —Prospecting Licenses and Mining Leases granted in Burma 

during the year 1936 —contd. 


District. 


1930. 


No. 


Area in 
acres. 


Mineral. 


Pbosfsctixhu Licenses— contd . 


Magw© . 

a 

• 

B 

a 1 

72*9 

Natural petroleum (including 
natural gaa). 

Mdktila 

c 

• 

• 

1 

980*6 

Antimony. 

Mergui . 

• 

• 

• 

28 

8,060*6 

Tin and allied minerals. 

Do. . 

a 

• 

• 

44 

15,872*0 

Tin. 

Do. . 

• 

B 


21 

9,064*8 

Tin and wolfram. 

Do. . 

e 

• 

• 

4 

1,561*6 

Tin, wolfram and other allied 
minerals. 

Do. . 

m 

• 

• 

3 

1,563*0 

All minerals other than oil. 

Do. . 

a 

• 

a 

1 

403*2 

Tin and all other minerals. 

Do. . 

• 

• 


7 

2,784-0 

Wolfram. 

Do. . 

e 

• 

B 

1 

748*8 

Wolfram and other associated 
minerals. 

Do. . 

• 

• 

e 

6 

1,939*2 

Tin and associated minerals. 

Do. . 

e 

• 

• 

1 

294*4 

Tin and other minerals. 

Minbu . 

• 

• 

B 

1 

76*8 

Natural petroleum (including 
natural gas). 

Myingyan 

# 

e 

e 

3 

8,317*4 

Do. 

Myitkyina 

e 

• 

• 

1 

1,216*0 

All minerals except oil. 

Do. 

e 

• 

• 

3 

6,784*0 

Gold and platinum. 

Do. 

• 

« 

• 

4 

2,060*0 

Gold. 

Northern Shan States 

• 

1 

160*0 

Antimony. 

Do. 

e 

• 

• 

2 

723*8 

Iron-ore. 

P&kokku 

• 

• 

» 

2 

938*2 

Natural petroleum (including 
natural gas). 
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Table 54 .—Prospecting Licenses and Mining Leases granted in Burma 

faring the year 1935 —contd. 





1935. 





No. 

Area In 
aoree. 

Mineral. 





PBOSFBOTora Licbnsbs— eontd. 

Sal wood. 

• 

• 

• 

2 

1,190-4 

All minerals except mineral 
oil, tin and wolfram com¬ 
bined. 

Do. . 

a 

• 

• 

5 

3,840*0 

Gold. 

Do. . 

• 

N. 

• 

• 

1 

640*0 

All minerals except mineral 
oil. 

Shwebo 

• 

• 

• 

1 

236*8 

Gold or other minerals. 

Do. 

* 

• 

• 

2 

7,987*2 

Natural petroleum (including 
natural gas). 

Southern Shan States 

• 

1 

1,280*0 

Wolfram, load and antimony. 

Do. 

• 

• 


7 

6,560*0 

All minerals except tin. 

Tavoy . 

* 

* 


32 

9,192*3 

Wolfram. 

Do. 

• 

• 

• 

40 

26,336*0 

All minerals exoept oil. 

Do. 

• 

• 

• 

1 

377*6 

Tin and allied minorais. 

Do. . 

• 

• 

• 

1 

140*8 

Tin and wolfram.- 

Thaton . 

• 

• 


1 

1,280*0 

All minerals exoept oil and 
tin. 

Do. . 

• 

• 

• 

1 

480*0 

All minerals exoept oil, tin 
and wolfram. 

Do. . 

e 

• 

• 

1 

320*0 

All minerals except tin, oil 
and natural gas. 

Tbayotmyo 

• 

• 

• 

6 

8,890*4 

Natural petroleum (Including 
natural gas). 

Toungoo 

• 

a 

• 

2 

7,008*0 

Gold. 

Upper Chindwin 

• 

• 

1 

704*0 

Coal. 

Do. 

e 

• 

• 

4 

11,659*0 

Natural petroleum (including 
natural gas). 
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Table 54.- -Prospering Licenses and Mining Leases granted in Bwm$ 

dating the year 1935— *ooocld. 

1035. 

District. 

N »- 

Paosraoxaco laojcNsw— coneld. 


Ymnotiiiii 

• 

10 

18,888*8 

All minerals oxcopt oil. 

Do. 

• 

1 

960*0 

Tin and allied minerals. 

Do. 

• 

1 

1,152*0 

All minerals except prooious 
stones. 

l)o. 

• 

. 4 

3,286*0 

All minerals except oil and 
tin. 

Do. 

• 

2 

1 .120*0 

Wolfram. 

Do. 

• 

3 

4,473*0 

| 

A11 minerals oxcept tin. 


Total 287 


MUUgO IjSASKfl. 


Amherst . . 

l 

640*0 

Tin«or?. 

Mergui .... 

2 

362*0 

Do. 

Oo» • * • • 

8 

3,807*6 

Tin and wolfram. 

Tavoy .... 

4 

2,400*0 

Tin, wolfram and allied 
minerals. 

Do» • « « < 

l 

147*2 

Tin and allied minerals. 

• • i • 

l 

240-6 

All minerals except petroleum 
and pro cions stones. 

Do. .... 

2 . 

294-4 

Tin and wolfram. 

Total . - 

20 
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Table 66. —Prospering Licenses, Mining and Quarry Leases granted in 
the. Central Provinces during the year 1935. 


District. 


No. 


1935. 

Area in 
acres. 


Mineral. 


pKQSrECTI ko Licenses. 


Balaghat 

5 . 

Betul .... 

2 

Bilaspur 

1 

Chanda . , 

4 

ChhindwaTa . 

19 

Do. . ' . 

3 

Hoshangabad 

1 

Jubbulpore . 

2 

Do. 

2 

Do. 

3 

Do. . 

1 

Nagpur 

1 

Do. ... 

G 

lUipui .... 

i 

Yeotmal 

*1 

Total 

| I 

IS i 


Minimi 

Balaghat 

17 

Chanda 

1 

Chhindwara . 

3 

Jubbulpore . . , 

1 

Nagpur 

2 

Total .. 

24 


262 Manganese-ore. 

400 Coal. 

24 Limestone. 

977 Coal. 

5.567 Do. 

205 Manganoso-ore. 

11 Clay. 

528 Limestone. 

45 Clay. 

85 Soapstone. 

70 Fite clay, chalk, rod and yol 

low ochre and iron oxide. 

9 Clay. 

619 Manganese-ore. 

13 Clay. 

258 Limestone. 


Leases. 


1,837 

Manganese-ore. 

m 

Coal. 

272 

Do. 

14 

Bauxite. 

203 

Manganese. 
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Table 55 .—Prospecting Licenses, Mining and Qtyrry Lenses gmnU 
in the Central Provinces during the yea/f 1935— contd. 


District. 


1035. 


No. 


Area in 
acres. 


Mineral. 


Q CABBY LlAJSBS. 


Bhandara . . 

l 

151 

China clay. 

Bilaspur 

3 

5 

day. 

Do. ... 

1 

4 

Limestone. 

Drag .... 

1 

2 

Coal. 

Jubbulpore . 

10 

07 

Limestone. 

Do. ... 

1 

1 

day. 

Nagpur 

1 

3 

Do. 

Do. ... 

1 

5 

Pottery clay. 

Do. ... 

1 

9 

Limestone. 

Raipur .... 

3 

37 

Flooring atoms. 

Do. 

2 

38 

day. 

Do. • • • • 

1 

3 

Building stone. 

Yeotmal . . . 

5 

38 

Limestone. 

Total . 

31 
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Table 56.-^P raspeMng Licenses and Mining Leases granted in the 
Madras Presidency during the year 1935. 


District. 


1035. 


No. 


Area in 
acres. 


Mineral. 


Paospsorma Licenses. 


Anantapur 

3 

5200 

Baryte*. 

Do. 

1 

7.562-40 

Gold. 

Do. 

2 

600-38 

Steatite. 

Bellary .... 

\ 

1 

227-00 

Manganese-ore. 

Do. 

1 

86-00 

Bod oxide and rod ochre. 

Cuddapah 

5 

710*32 

Asbestos. 

Do. 

1 

14-00 

Aluminium silicate. 

Do. 

1 

236-00 

Lead, copper, silver and zinc. 

Do. 

13 

445-07 

Barytes. 

Do. 

2 

446-07 

Silver, lead, copper, zinc and 
antimony. 

Do. 

1 

21-00 

Steatite. 

Guntur .... 

1 

60-00 

Diamond. 

Kumool . . . 

16 

614-06 

Barytes. 

Do. 

1 

12-30 

Steatite. 

Do. . 

1 

21-00 

Silver, lead and zinc. 

Do. 

1 

28-60 

Asbestos. 

Do. . 

1 

77-60 

Iron and manganese. 

Nellore .... 

8 

374-68 

Miea. 

Da. 

1 

37-14 

China clay. 

Salem .... 

1 

64-36 

Gold and silver. 

Total . 

62 

• 
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Table 56.—Prospecting Licenses and Mining L&ses granted in the 
Madras Presidency during the year 1935 —contd. 


District. 


No. 


1935. 


Area in 
acres. 


Mineral. 


Miking Leases. 


Anautapnr 

1 

63-22 

Barytes. 

(.'addnpnh 

3 

273-60 

Do. 

J)o. 

1 

54-30 

Asbestos. 

Kurnool 

1 

3,579-81 

Limestone. 

Do. 

1 

23-70 

Barytes. 

Do. 


24-04 

Steatite. 

Nelioro .... 

1 

48-00 

Kyanite. 

Dq. .... 

2 

25-65 

Mica. 

Tinnevelly 

1 

204 

Garnet sand. 

Trichinopoly . 

1 

3,162-57 

Phospliato nodales and gyp 




sum. 

Total . 

13 




Table 67. —Prospecting Licenses granted in the North-West Frontier 

Province during the year 1935. 


• 

District. 


1935. 

N«. 

Area in 
acres. 

Mineral. 

Bannu .... 

3 ! 

9,019-2 

Nataral petroleum (iuotadtng 

Bannu and Dora Ismail 

1 

13,248-0 i 

natural gas). 

Do. 

Khan. 

l)era Ismail Khan . 

2 

3,145-2 

Mineral oil. 

Kohat . » . . j 

2 

... 

6,120-0 

Natural petroleum. 

Total . 


m*.* 1 ™ . 

1 j . . * , ‘ 
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Table bS.-^-Prospecting Licenses and Mining Leases granted in the 

Punjab during the year 1985. 

1935. 

District, - . . .- -■■■- '-— 

No. Mineral, 

acres. 

PROSMOTWO LICENSES. 

Attack .... 2 2,634*4 Natural jwtrolenm. 

•fhftlnm .... 4 1,831*5 Coal. 

Total , 8 



Jhelum . 


Mining Leases. 
3 I 1,426*9 


Coal. 
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Marble of the North-West Frontier Province. By A. L. 
Coulson, D.Sc. (Melb.), D.I.C., F.G.S., Superintendent , 
Geological Survey of India. 
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. INTRODUCTION. 

I visited the Shahidmena (34° 9' 30*: 71° 17' 30*) marble 
quarries in the Mullagori tribal country of the Khyber Agency on 
the 16th January, 1936, and the marble deposits of the Kambela 
Khwar, west of Lowaramena (34° 8' .* 71° 19' 30") on the 20th 
January, 1 revisited both areas on the 22nd April, 1936 

I visited the marble deposits near Maneri (34° 8': 72° 28') in 
the Swabi tahsil of the Peshawar district on the 21st January, 1936. 

This paper embodies the observations made in the field dur ing 
those visits, and also includes numerous analyses of specimens of 
marble that have been kindly piade for me in the Laboratory of 
the Geological Survey of India? 
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C. L. Griesbach. 


II. MARBLE OF THE MULLAGORI COUNTRY. KHYBER AGENCY. 

1. Previous Observers. 

The geology of the Khyber hills is known chiefly from certain 
traverses made by Griesbach and Hayden. 

In his account of the geology, which forms a separate section 
in his paper on the geology of the Safed Koh x , Griesbach considers 

the limestone and alum shales series that 
forms the hills in the vicinity of Ali Masjid 
(34° 2': 71° 16') to be Carboniferous in age. These rooks are 
underlain by metamorphie strata with graphitic layers, also of 
Carboniferous age. The oldest rocks, forming his gncissic scries 
and a series of phyllites and schists, are, ranked as Older Palaeozoic. 
He states that a fold-fault has brought the older Palaeozoic rocks 
in su]M?rpo«ition over the limestone near the Loo. Shilnmn valley, 
which is a few miles to the north-west of Shahid mena. He notes 

(p. 93) that 

* Hornblendie granite in veins near Sarobi and trap intrusions along the north¬ 
ern (left) side of the valley obscure the section a good deal, bu< ;j« nil the hills north 
of this lino are formed by schists and a gneissic series, the bc<h‘ of which dip north¬ 
west, it seems that they must have been pushed over the relatively younger lime¬ 
stone division, which they now apparently overlie. This structure might possibly 
bo explained us a reversed synclinal, of which the limestone feme: the centre; 
but there is no direct evidence to warrant this assumption ; whilst, on the other 
hand, the great local disturbance and crushing near IJmarai, and the appearance 
of igneous intrusions along a lino which is the general strike of the Jalalabad dis¬ 
turbance, speak for a continuance also in this area of the fold-fault (?) on the south 
flank of the Si ah Koh.’ 

Regarding the lvam Shihnan valley, which is to the west of 
Shakidmena, Griesbach. says (loe. cit.) that from sout'i to north it 
forms a normally ascending section, it being the. northern half of 
the anticlinal. He also notes the metamorphie giaphit.ic series 
overlies the schists conformably. 

* They strike more or less along the left side of the valley to near where tho 
road to Shfihidmaina branches off to the west 9 , where they are overlaid by the 
dark limestone (d, carboniferous ?). The grnphitic series forms a regular sequence 
of scmi-metamorphic schists, which arc closely connected with tho schists below, 
but Avhich, near the middle of the section, may be described as a great thickness of 
calcareous phyllites, with occasional micaceous slates intercalated. Lavender- 
coloured clay shales with beds of bituminous alum shales form several distinct 
horizons, which contain numerous layers of graphite and graphitic shales.’ 


1 Rec. Geol. Surv. Ind., XXV, Pfc. 2, pp. 89-03, (1892). 

* Presumably near Sahib Khan Kalai (34° 10': 71° 15' 30"). 
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|[„ H8l ys that thi- limestone is in great force near where the 
Slmliifinieim road branches off across the metamorphic range (p. 92) 

* l„,t imim.Jiiifrly north of this point this division is suddenly brought into 
eout.vt with flic tnicii whist and gneiswc series, which arc pushed over disturbed 
lu-di. .if the h meal one and on the left side of the valley over the graphitic schists 
which underlie the limestone {<!).' 

lie rioted that tin* thin-bedded limestone at the base of the 
massive limestone in the K«m Shilman valley contains garnets 
which are also found in the shaly partings between the limestone 

Dinl 

tlrieshach considered the massive limestone to resemble litho¬ 
logically very strongly the Carboniferous limestone of the Hima¬ 
layas and the Hindu Kush, and it is placed by him tentatively as 
of that age*. It is overlain by shales forming the low hills at the 
entrance to the Khyber Cass before the Ali Masjid limestones, and 
these shales were considered (p. 92) as 

‘either upper carboniferous or even younger, and may possibly be found to 
l»e of Triassic ago.* 


In his account of the geology of the Tirah and the Bazar valley, 
Sir lfenrv Hayden 1 refers to dries!inch’s description of the lime- 
' ‘ stone of the Ghund Ghar (33° 57' 30": 71° 

. t syum. j<y 30 ") at tlu* mouth of the Khyber river 

ami the overlying shale series, with which he found erinoidal and 
coral limestones interliedded. He concluded that these shales are 
of Permo-Carboniferous to l T ppor Carboniferous age, and the fossil- 
iferous limestones are Permian to Permo-Carboniferous, and that 
probably the whole of the Product,us Limestone beds is fully re- 
pr« \sentrd. Triassic shah's overlie the last-mentioned limestones. 

Griesbach mentions 2 intrusive granite altering the limestone 
and also refers to trap intrusions. Hayden refers 3 to intrusions 

of a green igneous rock occurring in small 
patches on, and at the foot of, Ghund Ghar 
which have altered the dark limestone to a finely crystalline marble 
of great beauty. He describes the green rock (pp. 115-116) as 
an eustatite-dolerite composed of plagioclase, augitc and enstatite 
with 

‘ numerous secondary minerals, including chiefly green hornblende, bastite, 
chlorite and some zouiilo. llmonite is very' common, in every stage of alteration.* 


Igneous rocks. 


1 Mem. Oral. Sunt. Ind., XXVIL1, Pt. 1, pp. 108-114, (1898). 
8 Op. dt., p. 91. 

* Op. cit., p. 109. 
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The parent plutonic rock is probably an enstatite-gabbro, not found 
in situ .* 

Tn his paper entitled * Geological considerations which appear 
to affect the safety of the Khvber Railway published by the 

North-Western Railway Press in Lahore in 
1926, Dr. 0. S. Fox has referred (p, 2) to the 
previous visits of Griesbaeh and Hayden and has given a minute 
description of tunnel sections along the Khvber Tailway. He 
refers (loc. cit.) to boulders of quartzite, sandy ferruginous limestone 
and grey limestone containing orinoids and brachiopods found just 
north of Jamrnd station. Tie considers it possible that these have 
come from the Khvber and represent strata seen in situ by Sir 
Henry Havdon near Walai and China in the north side of the Bazar 
valley. The fossils found by Dr. Fox were thought by Mr. G. If. 
Tipper 1 to afford some indication of a Devonian age. However, 
Sir Henry collected Upper Carboniferous to Permian fossils from 
these limestones and so the locality of the Devonian blocks is un¬ 
certain. 

In January, 1935, Sir Lewis Ken nor visited the marble quarries 
at Shahidmona and also at Maneri in the Peshawar district, and 

I t ^ ^ 1 have examined and registered his hand 

specimens and thin sections. Kir Lewis noted 
the aegirite which occurred in his section of the biotite-aegirite- 
arfvedsonite-giieiss to which I refer on page 335. He did not collect 
his observations on the marble deposits in the form of a report.. 

Tn a separate paper entitled ‘ A Soda-Granite Suite in the North- 
West Frontier Province ', which I read recently before the National 

. , Institute of Sciences of India, I have doscrib- 

A* L* Couk n. ■ . • ■ > -» , n« • -» • 

ed trie above rock and certain allied porphyries 
occurring in the Peshawar district which have been analysed. 


2. Geological Notes. 

(i) Structure. 

With this somewhat lengthy, but very necessary account of 
the work of previous observers, we may now turn to a discussion 
of the Shahidmona-Lowaramena marble area. 

* See. Geol. Surv. Ini., LX1II, Pt. 1, p. 22, (1030). 

H 2 
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Then* is little* don lit that the Shahklinena limestone, which has 

been altered to rumble by intrusions of opidiorite dykes, is the same 

limestone as that of Ali Masjid^ and Ghund 

CartMiniferous lime- (p,., r considered by Griesbach and Hayden 
sit.nc altered to marble. . T , ‘ . 

to be (Carboniferous in age. It seems to 

form the upper part of the. Agham Pabhar hill (4,033 feet) and to 

sheldi towards .lawararnena and Lowaramena, following the road 

jdemmeut but about a quarter of, to half, a mile west of it. 

The limestone appears definitely to underlie a series of schists 
near fjownramena with no apparent dislocation. If Griesbach’s 

interpretation of the relative ages of the 
Im erted succession. schistose series and the limestone be correct, 

then the limestone is the younger and the schists may be either his 
m«*(amorphic, strata with graphitic layers, or his phyllites and 
whists, tlu* anomalous position being due to overfolding or reversed 
faulting following a break along the limb of a recumbent syncline. 

Tin* limestone is ^uulerlain by a mctamorphic series with gra¬ 
phitic layers in tin* Kumbela KUwar, three-quarters of a mile north¬ 
east of K.imbcla, which seems to differ from the schists at Lowara¬ 
mena. Therefore if the anomalous position be due to overfolding, 
then we should expect similar graphitic schists to overlie the lime¬ 
stone and to occur between it and the schistose series. This is 
apparently not. the case, and we must conclude that if Griesbach 
be correct, then there is a reversed fault between the limestone 
and the sehistow series whi'li appears to overlie it without disloc¬ 
ation. 

A whi.-tow series extends from west of Lowaramena eastwards 
town ids t he edge of the hilly country by Paindai Laima. It con¬ 
sists of phyllites, shales, and mica-, clilorite- 
nnd hornblende-schists, with occasional lime- 
siones. all abundantly showing reef quartz. The metamorphism 
ot this series varies greatly. There is a carbonaceous shale of no 
economic, importance cropping out by the side of the road at mile 
312; this may he part of the schistose series, or alternatively of 
the metamorphio graphitic series that underlies the limestone. The 
large width of outcrop of the schists may be due to repetition of 
both of Grioslmch’s series. Greenstone dykes intrude the schists. 
The general foliation is north and south, but the strike is interrupt¬ 
ed to the south by the rocks forming the range with the high peaks 
of Shahid 8ar (4,720 feet), Khono Sar (4,129 feet) and Itotaz Say 


Schistose settes.. 
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(2,238 feet), which were not visited but which stretch S. S. K. to¬ 
wards Jamrud Fort. To the north, the ridge culminating in 
Patigate Sar (2,660 feet) has the same strike, cutting across the 
foliation of* the schists. 

' ' Patigate Sar is composed of a most interesting biotitc-aogirito- 

arfvodsonito-gneiss (soda-granite) which I have described elsewhere. 

„ . This granite innv doubtfully be the. same as 

Soda-sranite. - r ' . . . , “ . ,r , , 

the granitic intrusions mentioned by (triesbach. 

It certainly is not his ‘grey thick-bedded gneiss’ of his ‘ gncissic 
series which is overlain by phyllites and schist*. It appears 
younger than the epidiorite dykes and sills which have been respon¬ 
sible for the convention of the, limestone into marble ; these generally 
follow the foliation. The, granite is possibly Mesozoic in age. 
As vet, unexposed nunses of it. may have assisted in the metamor¬ 
phism of the. limestone to marble near Khahklmcna. 


Structure indefinite. 


(ii) Shahid mem marble. 

The guilogical structure of the Agbam Dnbbar hill is somewhat 
mdciinite. Jt is possible that a fault, runs N. N. 10. along the line 

of the Tauda Oba Khwar. The rocks at the 
foot of Khahidmena village di]> at high angles 
and are very contorted, Arenaceous, calcareous and schistose 
rocks, intruded by epidiorite sills and showing abundant reef quartz, 
form the ridge running north-east between the Tauda Oba Khwar 
and the lvam Shilman Khwar. Oriesbaeh’s descriptive notes are 
not clear, but it appears that these form part of Ids 1 phyllites and 
schists series ’ (Older Palaeozoic). 

A tremolitic marble was noted in contact with an epidiorite* 
dyke three-quarters of a mile north-east of Sbahidnicnu. Most 
of the original ferromagnesian minerals in the epidiorite have been 
converted to hornblende, but there is still some original 'tenstatite 
and diopside-augite. Other minerals are epidote, zoisite, chlorite, 
quartz, felspar, abundant sphene and iron-ore. Perhaps these 
epidiorites are of Panjal trap age. 

In the bend of the Kabul river around Shapale Jar, the rocks 
dip to the east and E. N. E.; these are apparently schistose rocks, 

but it was not possible to visit them. We 
may conclude, however, that the limestones 
and marble of Shahidmena, on the southern side of the river, to be 


? Recumbent syncline. 
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part of a recumbent syncline, the beds of which dip generally east- 
wards at vnrving angles under older schistose rocks which have 
been pushed above them. 

Al Wiahidmena, I wo main quarries luive been commenced on 
the spur on which tin* Mullagori road begins to zig-zag down to 

the level of the Tauda Oba Kliwar. These 
I'ppcr and l«*tr Trl}A y j' or convenience be termed the upper and 
<|,,nrrW ‘ lower quarries. The dips in the vicinity of 

these quin lies are very uncertain, and the marble is mixed up with 
shales and intrusive epidiorite dykes. However the general dip 
is easterly, though it seems to change to north on the northern 
• ud of tin* spur by the lower quarry. 

In the interval between my visits, considerable, development 
work was done. Most of the marble recently opened up in the 

, upper quarry seems to be of the same type 

Dculopmcnt work. *. . , , ... ,, ,, u , 

as certain banded varieties m the Kara beta 

.Khwar and accordingly is not a pure, white, saccliuroidal marble. 
On the other hand, the marble exposed in the lower quarry is a 
considerable quantity of pure, white, sacoliaroidal, statuary marble 
of fair depth- greater than 30 feet—and unproved thickness. As 
the imdaniorphie agents which have changed the grey Carbonifer¬ 
ous limestone into white marble are possibly only greenstone dykes 
and sills, one cannot expect a very great thickness of marble on 
either side of the basic intrusions. At Shahidmena, however, 
in contradistinction to Mnneri, the greenstone dykes so far have 
not been exposed to any great extent by quarrying. The exposed 
face of the marble dips eastwards into the hillside and so it will be 
difficult to work as the overburden will increase as one excavates 
further. It has been suggested that one should blast away the 
hillside and then cut up the resultant blocks in situ. A short chute 
down to the old railway embankment along the Kabul river, which 
could be used for bullock-carts at no great expense, has also been 
advocated. • 

The Shahidmena marble is of extremely good quality as will be 
scon from the analyses listed in Table 1. These were performed. 

Analyses laboratory of the Geological Survey 

of India and are of typical samples of the 
pure, white, statuary marble from the upper and * lower quarries. 
The analyses of two of the Makrana (Jodhpur) marbles and of the 
Carrara (Italy) marble,, given for purposes of comparison, have been 



Part 8.] Cgulson : Marble of N.-W. F. Province, 


385 


recalculated from tho analyses given by Dr. Heron 1 in his descrip* 
tion of the Makrana marble; that of specimen 42/562 is quoted 
from the same paper. 


Table 1 . —Analyses of Shahidmena , Makratui and Carrara marble. 


Book number . 

40/;. 02 

40/403 

# * 


42/562 

•• 

Loonltty. 

Upper 

quarry, 

Shahidmena. 

Low i-r 
quarry, 
Shahiilincua. 

Mak'nino. 

i 

Milkman, 

Makritnu. 

Carrara. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Hit), .... 

004 

002 

now* 

0-BO' 

0-40 

truer. 

A 1,0, + Fe-jO, 

010 

O-JO 

016 

0*28 

004 

Oil 

CnO . . . 

55-44 

r,4-oo 

65-10 

54 73 

56*08 

55-64 

MgO .... 

0-70 

l-Cl 

0-30 


0-00 

0-41 

Lort on ignition 

43-74 

* 43*80 

43-77 


43-28 

44*17 

P.O, .... 


• • 

003 


• ■ 

trace 

Totals . 

100 03 

100-10 

100-40 

101-17 

100-76 

100*33 

Specific gravity 

l- 

2-72 j 



2-73 

•• 


It will be seen that that Shahidmena stone is equal in purity 
to tho Makrana marble and only very slightly less pure than the 
Carrara marble. The percentage of silica in the Shahidmena 
marble is less than 0*05 per cent, which is extraordinarily good. 
However, for ordinary building purposes, insoluble matter will 
not affect the value of a limestone or marble unless it be concentrat¬ 
ed in irregular masses in sufficient quantity to cause the rock to 
weather differentially or to affect the ease with which it can be 
dressed. For statuary purposes, freedom from aggregates of 
quartz grains is more essential. 

Both .Shahidmena specimens are only very slightly magnesian, 
the lower quarry sample containing less than 2 per cent. 

' ' (iii) Kambda Khwar marble. 

The metamorphosed Carboniferous limestone forms high cliffs 
on either side eft the Kambela Khwar south-west of Lowraramena. 


1 AM. Hferon, Trans. Min. Geol. Inst. Ini., XXIX, It. 4, p. 336, (1935). 
* Insoluble residue. 
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A large quantity of the limestone near the 
JSSnSSSTiJ! 1-el of the stream bed has been metamor- 
magma. phosed by intrusive epidionte dykes and sills 

to a fairlv veil jointed marble, dipping gently eastwards at about 
.'JO'. A' .specimen showing the. junction between an epidionte 
dyd<- and marble, one mile south-west of Lo war ft men a, shows 
Kiirprhiugly little iu£iliration of the magma, though the original 
1 i■ i)i‘st<•!!" }>;is biM-u all rcrrystidlised to marble. 

Mi,. ,| 1111 v n I nature of the marble occurring in the Kambcla 
Khv.tr c.u> ’greatly. Certain of the hand specimens are very 

deceptive, containing a large amount of silica 
Anul>si*s. no t, always recognizable in the field. On 

tli i.v jieeoiiul, T paid a second visit to the Kambela Khwar in order 
in culii'ct as many varieties as possible for analysis. Tbc speci- 
meii* in question were analysed with the results given in Table 2. 

As has been stated, the recognition in the field of the pure types, 
oxer pt the while, saceharoidal marble, is not always easy. ■ The 
higher specific gravity^ol* the purer kinds, however, is a general indic¬ 
ation, though the handed grey and white marble from the Lowara- 
niena [iatji seems aberrant. 

It would appear that there is more, pure, white marble at Shah id- 
mena than in the. Kambela Khwar. In the latter plane, the thick¬ 
ness of pure white marble seems to be. of the 

marble nfThahTdmenn order of six to eight feet on either side of 
than In the Kambela the intrusive and metamorphosing cpidiorite 
‘ d\ r kes and sills, as noted in the exposure 

Miuth-west of Lowaramena. Again the deposit of pure white marble 
l] miles W. H. \V. of that village docs not appear to have any great 
thickness, and is capped by whitish, impure, banded marble. How¬ 
ever, the mota morph ism is not limited to the formation of pure 
white, marble; and beyond the limits stated, less recrystallised 
marbles occur. As will be seen later, I do not recommend the work¬ 
ing of the pure white marble alone. 

By Abney level observations, it would appear that the banded 
marble capping the pure, white marble 1^ miles W. S. W. of Lowaramena 

is at about the same elevation as Lowaramena 

* CU opa,cnt ’ and, accordingly, it might be possible to use 
an aerial ropeway were energies concentrated here. On the other 
hand, the deposit of pure white marble just south-west of Lowara¬ 
mena is at a lower level than the village; but it could easily be tapped 



Table l-Myw of mark from Ik Eankk Khar, 


M number, 

49/469 

49/481 

49/482 

49/483 

49/484 

49/485 

491486 

{m 

49/488 



Percent, 

Per cent. 

Percent, 

| Per rent. 

Percent, 

Percent. 

Percent, 

Per cent. 

Per rent. 

Percent 

SiO, . . 

2*30 

28-83 j 

40-04 

55-57 

0-54 

0-06 

i 

1-19 

| 0-28 

0-01 

25-01 

Fb,0,-fAl,0j, 

0*86 

1-85 

4-70 

1-53 

0-84 

0-18 ■ 

0-28 

0-20 

0-46 


CaO . , 

53‘48 

37-59 

23-60 

21-29 

53-98 | 

54-40 ! 

53-46 

53-96 

54-59 

39-46 

MgO . , 

0-78 

0-54 

0-63 

2-44 

1-09 

0-88 | 

0-00 

1-79 

0-75 

2-11 

Loss on ignition 

42-42 

j 29-82 

21-61 

19-38 

43-08 i 

; 43-69 

43-15 

! «! 

43-74 j 

33-18 

Totals, 

99-84 

98-65 

99-48 

100-21 | 

99-53 

99-21 

98-17 

M 

93-55 

100-26 

Specific gravity 

2-73 

2-70 i 

i 

2-69 

2-69 

2-76 

2-70 1 

2-71 

M 1 

2-72 

2-71 


49/469.—White and yellowish marble, below ravine, Kambela Khwar. (Analyst-—Malndoo Ram.) 

49/481.—Flesh-coloured, siliceous marble, below ravine, Kambela Khwar. (Anahit- Madeo Ram.) 

49/482,—Very siliceous, white, calcareous rock with few grey bandings, below ravine, Kambela Khwar. (Analyst—R. B. Ghosh.) 
49/483.—Very siliceous, calcareous rock with grey bandings, 400 yards above ravins, Kambela Khwar, (Analyst—R, B, Ghosh.) 
49/484.—White marble with iaint reddish tinge, 600 yards above ravine, Kambela Khwar. (Analyst—R. R. Ghosh,) 

49/485.--Pure, white, saccharoidal marble, Kambela Khwar, 1} miles W.S.W. of Lowranm (Analyst-Mahadeo Ram,) 
49/486.—Practically white marble, below ravine, Kambela Khwar (near 49/481). AnaiysMIah/ideo Ram.) 

49/487.—Pure, white, saccharoidal marble, by side of dyke near path to Lowararacna, on right-hand side of Kambela Khwar. 

(Analyst—Mahad.o Ram.) , ' , 

49/488,—Raided grey and white marble on path to Lowaramena from the Kambela Khwar. (Analyst—P„ B. Ghosh.) 
49/198,-wliite, siliceous marble, chore ravine, Kambela Khwar, (Analyst—Mahadeo Ram.) 
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hy a short feeder road up the Kambela Khwar to join with the 
Mullagori road. It has abundant, handsome banded marble near it. 

Certain of fin- bunded varieties of the Kambela KhwaT form very 
handsome clones .suitable for general building purposes, facing 
work, (ilcH, ete., nnd illimitable quantities seem available. With 
little- or no dilliruliy. suitable spots for the extraction of different 
types .»f marble eould be chosen. There is a very large number of 
hjo masses of m.iiMe in the bed of the Khwar which will probably 
snlfiee ordinary demands loi some time. 


^iv) General descriptive details. 

Tlit- following descriptive notes concern chiefly the Shahidmena 
marble, hut will be equally applicable to some of the Kambela 
Khwar marblr. 

The marble is a pure, white, saeeharoidal stone, translucent in 
thin masses and equal in appearance to the Makrana marble of 

,, .fRdhpur and Carrara marble. It has been 
Hue «f the marble. , , , . 

worked sueeesstully into translucent orna¬ 
mental vases and vessels, plates, etc., of great beauty. It has been 
used as an ornamental building stone (polished and unpolished) on 
a small scale in Peshawar for flooring, fire-places, etc. It has been 
used also for flooring with black slate from the quarries just over a 
mile, south west of Jahangira Jioad railway station (33° 57' 30": 

?r uv 

The Shahidmena white marble, sawn but not polished, costs 
about. As. 11 pec square foot ill Peshawar ; this may be compared 
.. with Makrana marble, also sawn and un- 

K polished, which costs Re. 1 to lie. 1-1 per 

square foot in Peshawar. 

After being roughly dressed at the quarries, the Shahidmena 
marble is carted by motor-lorry along the rough Mullagori road for 

about 26 miles to Peshawar, where it is sawn 
Peshawar. trea * n,cn * * n in a factory recently installed by the Director 

of Agriculture and Allied Departments near 
the goods railway siding. The blades used are of cold carbon steel, 
e unloving a cutting sand from a river-bed between Adina and 
Kalu Khan (34° 13': 72° 18'), near mile 15 on the Mardan-Swabi 


Working costa. 


1 The oost, of this slate delivered in Peshawar was about As. 5 p«r square foot, or 
lla. SO per 100 square feet. Splits one to three inches were obtained. The date replaced 
Chitorgarh slate which cost in Peshawar about As. 9 per square look 
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road. This sand contains a lot of felspar, which reduces its catting 
power. 

Thus the saws cut through about seven-eighths of an inch of 
marble per hour when Kalu Khan sand is used, as opposed, to 1| 
inches per hour cut by quartz sand from near Makrana. However, 
the local sand does not give so many scratches on the cut surface 
as does the Makrana sand, and so it does not require the same 
amount of polishing to remove the grooves. Again Kalu Khan 
sand costs Its. 28 per 100 cubic feet delivered in Peshawar, whereas 
Makrana sand costs Its. 100 per 100 cubic feet in Peshawar. Finally, 
though the makers state the saw-blades will last- six weeks, they wore 
actually lasting 21 to 3 months with the local sand. It would 
appear, therefore, that additional advantages from the use of the 
local felspathic sand more than compensate for its disadvantages 1 . 

The question of shipping the marble in barges, or of floating it 
cm rafts, down the Kabul river and its canals to Peshawar has, I 

understand, been discussed and abandoned 
menh rallWay aMsn " partly 0,1 account of the possible objection of 

the tribes through whose territory the marble 
would pass. I have mentioned previously the old railway embank¬ 
ment along the southern bank of the Kabul river that was built for 
the strategic railway that was never completed. The dressing 
factory has already been constructed at Peshawar, but it would be 
logical to transfer this to the railhead should it over be necessary to 
construct the railway. Certainly this railway would better enable 
the marble to compete in markets other than local, as it would avoid 
much unnecessary handling and cartage. 

III. MARBLE OF THE PESHAWAR DISTRICT. 

I. Introductory. 

The production of limestone from the Peshawar district has been 
recorded almost continuously since 1912. In the returns of mineral 
production from the North-West Frontier Province, much of the so- 
called limestone and kankar is thought to be building srone other 
than these. It is believed that the chief place from which limestdhe 
or marble has been extracted is Maneri (34° 8': 72° 28'). 

1 Sand from the Mull&gori country was tried unsatisfactorily in the factory. This 
ooats Rs. 20 per 100 cublo feet. It is necessary, whatever sand is used, whether Kalu 
Khan or Ifullftgori, that it should first be screened. * 
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2. Nowshera Tahsil. 

TIh> ri«lffc wit.lt hill 1,18*3 fret, which strikes east and west across 
th*« road kltvwu Nowshera and Risalpur, contains a pink marble 

which will he an useful stone for certain 
Pink marble. coloured ornamental work. A section (24350) 

of n specimen MO-'595) of this from half a mile, south-west of Kandar 
Hl° 2': 72' 1 o’) shows that the pink colour is apparently clue to iron- 
nrc. The rock seems to have keen a ferruginous limestone which has 
suffered metamorphism, one of the effects of which is that bands of 
clear calcic traverse the rock. 

This i-t probably the same marble as that said to form the hill 
J‘ji Sahak Uhcri (1,27ft feet), north of the Kabul river and about three 
miles K. N. K. of Nowshera Cantonment, which I was unable to 
visit. U does not appear to he a w'clt-jointed stone and thus will 
probably he difficult to quarry into large blocks. It is probably the 
stone that is biirnMbr lime in the kilns near Nowshera. 


3. Swabi Tahsil. 

The chief marble of the Peshawar district is found at Maneri 
in the Swabi tahsil, where variously coloured 

Marble of Carboulf- 8 t 011crt j uivc }><. en obtained. The marble has been 
crons ai>;c. 

formed by the alteration of a dark-coloured lime¬ 
stone by intrusive epidiorite dykes, which are very numerous. 
The. original limestone seems undoubtedly the same Carboniferous 
limestone, as that of the Khyber Agency, described previously, and 
the intrusive dykes and sills also similar and possibly of Panjal trap 
ngo. In no section was any original ferromagnesian mineral seen, 
all being altered to hornblende. 

The old quarries are on the southern flanks of hill 2,006 feet, 
just north and north-east of Maneri Bala. The strata are highly 

folded and buckled, but a good anticline may 
be observed under the south-western spur of 
the hill. Dips generally are in all directions and the amount of 
marble that may be quarried is very seriously limited by the amount 
of intrusive epidiorite dykes and sills. 

The colour of the marble varies according to the amount of meta¬ 
morphism. White marble (49/475) is quarried high up the hill and 

the blocks rolled down for rough-dressing at 
its foot. The chief other varieties are grey. 


Old quarries. 


Analyses. 
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green and yellow. Analyses by Mahadeo Ram of three types found 
at Maneri are given in Table 3. 


Table 3. —Analyses of marble from Maneri, Peshawar district. 


Rock number' 

* 

• 

• 

49/473 

49/474 

49/475 

Slide number 

• 

• 

• 

24354 

.. 

• • 

Description. 

Green 

Borpentinmd 

marble. 

1 

Grey marble. 

1 

White marble. 

SO. . 

• 



Per cent. 

7*34 

Per cent. 
0-02 

Tor cent. 

0-04 

AJO a ! Vc.Oj 

• 

• 

• 

0-70 

0-05 

0-05 

CaO . . s 

« 

* 

■ 

4605 

55-80 

55-80 

Mg() . 

« 

■ 

■ 

7-34 

0-29 

0-33 

Loss on ignition 

• 

• 

• 

38-13 

43-47 

42-58 


Totals 

• 

99-22 

99-69 

98-86 

Sjiecific trmvily 

• 

• 

• 

2-71 

2-74 

i 

2-71 


The green serpentinous marble contains some 7,V per cent, of 
silica and the same amount of magnesia. It is practically ophical- 
eite. The grey and white marbles are of the same order of purity 
as the white marble at Shabidmena, being practically pure ealcite. 

The green serpentinous marble of Maneri occurs for a width of a 
few feet only on either side of a relatively large, spheroidally 

weathering epidiorito dyke, striking approxi- 
N.N.E.-S.R.W. across the, saddle bet- 
ween hill 2,006 feet and the spur running 
S.S.W. towards Maneri. Yellow serpentinous marble of considerable 
beauty is known to occur a short distance away from the green 
variety, but I did , not visit this. 1 I suspect that its mode of 


1 According to Mr. Beer, a long thin baud of yellow mottled serpentine occurs a* 
Dargang, which is probably the hill Pang Sar, 2,045 feet, 2} miles north-east of Maneri 
Bala and forming the frontier with Swat territory. * This is very difficult to quarry 
as the hammer and chisel only splinter it up, but 1 think it may be cut into panels with 
a wire saw, and by its use tiles and panels and table tops of any thickness may be out, 
both in yollow and bluish green rock. After polishing, this would look very handsome, 
the green especially, if alternated with white in a flooring would have a cool and clean 
pffect,’ 
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occurrence will In: fourwi to ho similar and that its amount also will 
hi> strictly limited. These green and variously coloured varieties form 
vorv handsome stones which take a good polish. They would be 
.suitable for facing work or for coloured aggregates in mosaic work. 

Tin* white marble is of the same, nature as the Shahidmena 
marble, being a pure, white, saoeharnidal stone of handsome appear¬ 
ance. 

Through the courtesy of the Director, Department- of Agricul¬ 
ture and Allied Departments, I lmve been enabled to see the geo¬ 
logical report on the Swain marble by E. J. 
reports ^ ' ^eo,n ' ^LU, Beer, Esq., for the Frontier Marble Syndicate, 

made as a result of his inspection in 1923. 
I understand that owing to certain difficulties with the local inhabi¬ 
tants and restrictions imposed by the Local Government, this 
syndicate. which was formed for the extraction of marble from cer¬ 
tain quarries, did not pursue the matter further. 

Four representative specimens of marble from the Swabi tab si l 
(47/337-349) were sent to the Director of the (biological Survey of 
India by the Director of Agriculture in July, 1934. These were a 
white marble of medium grain and uniform texture, translucent in 
tliin section ; a grey marble, coarse in grain and not so uniform in 
texture ; a green marble, fine-grained and containing small amounts 
of treinolite; and a vellow-green marble, fine-grained and mottled 
white, light grey and yellow-green . 1 

These specimens are typical of the varieties 1 observed. 

Urey limestone is said to occur at Kala, Darra anti Shah Mansur, 
south of Swubi, in the hill masses of Puujpir Char and Shah Mansur 

Ghar, and poor quality limestone at Ambar 
Other reported ocmr- ( 34 ^ ;v : 72° 25'). This will be the same grev 

stone and white marble, limestone, unaltered to marble by epidionte 

dykes and sills. A white marble is said to 
occur north of the hill of porphyry called Gohati at mile 24 on the 
Mardan-Swabi road. This will possibly be the hill Gkundai Tarako 


(34 * 13': 72° 
forthcoming 


25') on the Swat Iwrder which I hope to visit in the 
field season . 3 


1 See also M. S, Kristi nan, JUc. (Jnol, iSurv. Ind., LXX, p. 412, (1936). 

* Mr. liw'r mentions that Sagai Hill is almost made up of white marble, mostly badly 
cracked and flawed, but with some beautiful white quality among the rest, ‘ good enough 
(or any small or medium work, and as white a» that at Makrana, which place can hardly 
compete in quantity with the Swabi Hills Sagai Hill is presumably the hill at Maned 
described on page 19. 
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The approximate cost of a rough-dressed, squared stone is about 
Re. 1-8 per cubic foot at- Swabi. Transport for 72 miles by road to 

Peshawar vid Mardan costs about Re. 1 per 
size^fbtocke aUftwerl. cubic foot. The largest size of blocks that can 

be won by ordinary tools at Maneri is said to 
be about nine by six by six inches. It has also been asserted that 
the maximum size of blocks available is.about 24 by 1*2 by eight 
inches, though usually the largest blocks quarried are about 12 by 
12 by eight inches. At the time of my visit, there were a few blocks 
of white marble 24 by 18 by nine indies lying at the foot of the hill; 
but I think that there, will be difficulty in supplying this large size 
owing to the contorted folding to which the strain have been sub¬ 
jected and the abundant intrusion of epidiorites. The size of blocks 
here at Maneri is certainly smaller than at Shahidiucna. 

i 

The nearest railway station from which the Maneri marble can be 
despatched is Jahangira lioad, some 22 miles away to the south¬ 
west and across the Kabul river by the bridge of boats at Jahangira. 
The road through the village of Maneri Bala is impassable to bullock- 
carts, and donkeys would have to be used for transporting any 
marble quarried to the road. It is very necessary to reconstruct 
the disused road from mile 27/3 on the Mardan-Swabi road to cross 
the Badri Khwar and join with the quarries-a total distance of 
about three-quarters of a mile. 


IV. DOLOM1TIC MARBLE OF THE KURRAM AGENCY. 

I received recently from the Director of Agriculture in the 
North-West Frontier Province a boulder of white, crystalline dolo¬ 
mite (49/456, 24362) found irr the Zeran Tangi 
chln«! U<y P * W * a few Iniles cast of Paraehinar (33° 51' 30": 

70° 6') in the Kurram Agency, The Zeran 
Tangi here does not have a very large watershed and there seems 
little doubt that the dolomite forms part of the ?Devonian lime¬ 
stone series noted by Dr. Cotter in 1926. 1 


1 dec. Oetd. Surv. Ind., IX, pp. 102-103, (1028). 
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Analyst. 


The following analysis by R. B. Ghosh indi¬ 
cates the nature of the rock, which would form 


a very handsome building atone:— 


Fer cent. 


SiO t 2*04 

Kf'.Oj etc.0*84 

..30-77 

MgO.20-42 

Losw on ignition . 43-86 


Total . 97-03 


Spooific gravity 


2-90 


The thin section of the dolomite shows small amounts of tremo- 
lito to be present. 


V. CONCLUSIONS. 

There is little doubt that there is more first class, pure, white, 

saceharoidal, statuary marble, at least equal in quality and appear- 

„ . . . mice to Makrana marble, available at Shahid- 

Quautiflcs available. ^ ,, , , 

mena than cither at Maneri or in the Kambela 

Khwar. But 1 doubt if any one of these deposits alone would be 

able to keep up the regular supply of a largo quantity, such as say 

fi(M) tons (-- 000X 15—7,800 cubic feet of marble of specific gravity 

2-75) per month of first class, white, statuary marble. Allowing 

only 2f> per cent, wastage, this quantity would entail the monthly 

removal of marble of dimensions about 40 by 26 by 10 feet. 

1 consider that for the best development of the marble industry 
in the North-West Frontier Province, it is advisable to develop 
All three deposits simultaneously the Shahidmena, Kambela 
should be developed Khwar and Maneri deposits. Also every 
simu taneousiy. possible care should be taken to extract the 

less valuable, handed, relatively impure marbles at the same time 
as the pure white marble, which at all times will command a market. 
By doing so, large quantities of good quality, banded marble, suit¬ 
able for tiles, facing and general building purposes, which otherwise 
would he wasted, will he sold in addition to the statuary marble. 

There is no reason why the North-West Frontier Province 
should import limestone or marble from other provinces of India, 
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Quarterly Statistics of Production ot €#^( QoTtf ami PetMdum 

in India: April to June* 1936.‘- 


Cool. 


-, 

<* 

April. 

'May. 

June. 

t 

Quarterly , 
frith! for V 
. each 
Province. 


Tons 

Tons 

Tons 

- 

Tons 

a 

imm .... 

19.074 

v 16,819 

17,046 

63,988 

•> 

Baluchistan . 

871 

229 

318 

918 

Bengal. . s , 

606.797 

686,891 

649,128 

1,740,311 

Bihar . ; 

1,067.982 

1,071,849 

947.811 

3,067,042 

Orissa. 

3,374 

2,397 

2,691 

* 8,362 

Central Provinaes . 

133,067 

130,888 

127,132 

391,987 

Punjab .... 

16,716 

16,602 

13,423 

45,741 

Total. . 

1,846,281 

1,824,176 

1,667,448 

5,327,899 




— 

AjrtiL 

May. 

June. 

Quarterly 
total for each 
Company. 

The Mysore Gold Mining Co., 
Ltd. 

The Ohaiapfoa Reef Gold Mines 
of indteVLtd. 

/j ‘ ... •, 1 . • .v ' 
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Gas. 

7,911 

M 

6,694 

JO* 

’■V 

Oas. , 

8,168 

6,868 

4*304 

; 9,722 

Oas. 

.7,883 

It aao o> 

0pU9v 

4,181 j 

9,616 

Oas, 

23,962 

17,856 

12*636 

26^40 


*7,9$ 

37,876 

82,294 
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Petroleum. 

* 



Crude 

Petroleum. 

Total gasolene 
from natural gas.* 

' 

Gallons 

e 

Gallons 

Assam ........ 

16,401,096 

mi. 

Burma. 

67,416,773 

2,260,233 

Punjab . 1 

r 

% 

1,080,080 

107,416 

Torsi. 

83,897,949 1 

2,367,649 





* Thwo igwn represent the total amounts of pmlone derived froiu natural gas 
at the well-head. Of those amounts, n poitioti is sold locally as ‘petrol* and the 
remainder is mixed with the erode petroleum aiwl sent to the refineries. The figures 
dven in the two columns, therefore, together represent the total ‘ raw products ’ obtain¬ 
ed. These remarks apply to the similar totals quoted in previous Record*. 


A. M. Hkrox. ' 













RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 


Voi. I, 1808. 


Part 1 {cut of print ).—Annual report for 1807. Coal-seams of Taw a valley. Coal in Garrow 
Hills. Copper io Bnndelkhund. Meteorites. 

Part 2 {out of print).— Coal-seams of neighbourhood of Chanda. Coal near Nagpur. Geological 
notes on Surat uolleotorate. Ccphalopodous fauna of South Indian cretaceous deposits. 
Lead in Raipur district. Coal in Eastern Hemisphere, Meteorite*. 

Part 3 {out of print ).—Gastropodom fauna of South Indian civtacoous deposits. Notes on 
route, from Poona to Nagpur rid Ahroednupgur, Jalna. Looitar, Yeotmahal, Mangati and 
Hingunghat, Agate-flake in pliocene (?) deposits of Upper GoduVary, Boundary of 
Vindhyan series in Raj puts us. Meteorites. 


Voi. IT, i860. 

Part J (out of print),—Valley of Puorna river, West Bcnir. KudtUpah and Ivurnooi formations. 
Geological sketch of Shillong plateau. Cold in Singhbhum, vtu. Wells at Uuzarcelwgh, 
Meteorites. 

Part B (out of print ).—Annual report for 1908. Pungshura tent a ami other suedes of Chclonift 
from newer tertiary deposits of Nerbuclda valley. Motamorphio rocks of Donga). 

Part 3 (oat of print >.—Geology of Hutch, Western India. Geology and physical geography of 
Nicobar Islands. 

Pa>t i (out of print ).—Beds containing gilimifod wood hi Eastern Promo, British Burma 
MineraJogieal statistics of Kumanu division. Coal-hold near Chanda, Lead in Raipur 
district. Meteorites. 


vot. in, 1870. 

Part l (out of pnnt ).—Annual report for 1800. Geology of neighbourhood of Madras. Alluvial 
deposits of Irravadi, contrasted with those of Ganges, 

Part 2 (out of print).— Geology of Gwalior and vicinity. Slates at Ohiteli, Kumaon. Lead 
vein uear Chicholi, Raipur district. Wnrdha river coal-fields, Berar and Contra! Provinces. 
Coal at Karba in Uilaspur district. 

Putt 3 (out rf print).— Mohpnni coal-iiold. Load-ore at Slimanabad, Jabalpur district. Coal, 
cast of Cbhattisgarli between Biiaspur and ltnnchi. Petroleum in Burma. Petroleum 
locality of SudUal, near Fultij ung, west of Rawalpindi. A rgontiferoue galena and copper in 
Maabhum. Assays of iron ores. 

Part 4 (out of print].- -Geology of Mount Til la, Punjab. Copper deposits of Dnlbhum and Singh- 
bhum: 1 .--Copper mines of Singhbhum: 2.'-Copper of Itelbhum and Singhbhum. 
Meteorites. 


Von. IV, 1871. 

Part i (out of print),—Animal report for 1870. Alleged discovery of coal near Gooty, and of 
indications of coal in Cuddapah district. Mineral statistics of Kumaon division. 

Part 2 (out of print)*— Axial group in Western Promo. Geological structure of Southern Konkan. 
Supposed occurrence of native antimony in the Straits Settlements. itojmsit in boiler# 
of steam-engines at Raniganj, Plant-bearing i,vndston r *ii of Godavari va'icy, on southern 
extensions of Kapithi group to neighbourhood of Eiloro and Rajmandu, aj.d on possible 
occurrence of coal in same direction, 

Part 3 (out of print),— Borings for coal in Godavari volley near Dumaguden and Bhadnvdialam. 

- Narbada coal-basin. Geology of Central Provinces. Plant-bearing sandstones of Godavari 

valley. 

Port 4 (o-nf, of print),— Ammonite fauna of Kufcob. Raipur and Hengir (Gangpur) Coal-Held 
Sandstones in neighbourhood of first barrier on Godavari, and in country between Godavari 
and EHore. 


u 



?«* V, wfi. ■ 

Part i (apt of print), ^Ana ual report for 1971. Relations of make Aoiat ;^tee4fSiarfVP^o&. 
Mineralogioal notes on gneiss of Sooth Minsai>ur and adjoining eotratty. Sandstones in, 
. Reighbtmrhood of first barrier on Godavari, wii in oount rv .between Godavari aadEllore, ' 

Part Z (out of print).—Cointu of BalttuMstan aad Persia from Karachi to head, of PemianGulf, 

. and M»rae of Gulf Island*. Parts of Kumraumraet aad Haaomeooda districts ip. Niarm’s 
Dominions. Goo logy of Orissa. N«r oo*J-fiatd hj Boufcb-eastorti Hydseabad (Dsdoan) 
territory. 

Part 3 (out, of print ).-—Maakatand Mascandim oh flaflt of Arabia. Example of local jointing. 
Axial group of Western Prowe, Geology of Bombay Presidency. 

Part 4 (out of print).—Goal in northern region of Batpara basin. Evidence afforded by raised 
oyster banks on coasts of India, in estimating amount of elevation indicated thereby. 
Possible field of coal-measures in Godavari district, Madras Presidency. Lamcta or intra- 
trappoan formation of Central India. Petroleum localities in Pegu. Supposed eoeoonal 
limestone of Yellanj Bile. 

Von. VI, 1873. 

Part /.—Annual report for 1873, Geobgyof North-West Provinces. 

Part 3 (out of print ).—Bisrainpur coal-field. MJnoraiogioal notes on gneiss of south Mintpuc 
and adjoining country. 

Part 3 (out of print)r - Go\i in ossiferous deposits of Narbada valley {Pliocene of Falconer): on age 
of deposits, and on associated shells, Barakars (ooal-measuies) in Beddadanole field, 
Godavari district. Geology of parts of Upper Punjab. Coal in India, Salt-springs of 
Pogu. 

Part 4 (out of print ).—Iron deposits of Ghanda (Central Provinces). Barren Islands and Nar- 
kondam. Metalliferous resources of British Burma. 


, Von. Vn, 1874. 


Part J (out of print ).—Annual report, far 1873. Hill ranges between Indus valley in Ladak and 
8hob-i-l>cda on frontier of xarkand territory. Iron ores of Kumaon. Raw r materials for 
iron-smelting in Raniganj field. Elastic) sandstone, or ao-c&llod Itacolnmyte. Geological 
notes on part of Northern Hazaribagh. 

Part 2 (out of print).—Geological notes o& routof traversed by Yarkand Embassy from Bhah-i- 
Dula to Yarkand and Kashgar. Jade inKatekaah valley, Turkistan. Notes from Eastern 
Himalaya. Petroleum in Assam, Coal in Garo Hills. Copper in Narbada valley. Potash- 
salt from East India, Geology of neighbourhood of Mari Sul station ip Punjab. 

Part 3 (out of print ).—Geological observations made on a visit to Chadderktd, Thjan Shan range. 
Former extension of glaciers within Kangra district. Building and ornamental stones of 
India. Materials for iron manufacture in Raniganj coal-field, Manganese-ore in Wardha 
coal-field. 

Part 4 (Out of print).—Auriferous rocks of Duarubal hills/tfliarwar district-. Antiquity of human 
race in India. Goal recency discovered in. the country of Luni Fathoms, south-east comer 
of Afghanistan. Progress of geological investigation in Godavari district, Madras Presi¬ 
dency. Subsidiary material* for artificial fuel. 


.. Vot. VIII, 1875. 

Part 1 (out of print ).—-Annual report for 1874, The Aituin-Artush considered front geological 
point of view. Evidences of * gronad-ioo * in tropical India, during Talohir period. Trials 
of Ranig&nj fire-brick^ 

Part 2 (out of of south?e4*t Wynaad, MadraS;Rrc*idcinoy. Geological notes 

on Kharaean hills in Upper Punjab. Water-bearing strata df Surat district. Geology of 
Sc indiaV territories, ; , 

Part 3 (out of pf»nl).-^Sh4i^vU* coal-field, with notice of coal explorations in Narbada regions. 
Goal recently fe nd near Moflong, Khasia Hilis. -v, 

Part 4 (out of print).:—Geology ofNepol. RaigarhAnd Hingir coal-fields. 


V * 


■ tob-xx im- 

. i , s ■ * , , , 

Part J (owl cjf prittl).—Annual report far 1878, ^Geology Of Bind. ; • 

Part i (out <tfprirU) > —Pet&> miml ol Dt. Oldham- Ago of some fossil fidira* ofIndia,CWrirnu 
of Stflowk** Gaassa, wijth gates oil fi^^la^i>a»jSMfrii In 

Jama (Jammoc) Hills. , , 


■>. 1B> , 



Port 3 {out of printy—FoMtl floras in Indio.. Geological age of certain group# comprterd in 
. Gondwaa# series of India, and'oh tyidMMe they afford df distinct zoological end botanical 
terrestrial regions in ancient epochs). Relations of fOssihfMoua strata at Maieri wad Kota, 
hear Sironoho, C. P. Fossil mammahaa faun* of India and Burtna. 

Part 4 (out of print ).—Fossil floras ia India. Osteology of MerytKxpotemtoa dfesimilis. Addenda 
and Corrigenda to paper on tertiary mammalia, Ple*io*anruB id India. Geology of Br 
Paajaland neighbouring districte. 

You X, iftft. 

Part f (out of prinl).—Annual report for 1870. Geological notoe on Great Indian Desert between 
. gind and ftajputana. Cretaceous genus Omphalia near Nameho lake, Tibet, about 70 
miles north of Lhaesa. Est^eiru in Gendwena formation. Vertebrate from Indian tertiary 
and secondary rooks. New Embydiae from the upper tertiaxics of Northern Punjab. 

.. Observations on underground temperature. 

Part 2 (out of print ),—Rocks of the Lower Godavari. ‘ Atgarh Sandstones * near Cuttack 
Eosetlfloras in India. New or rare mammals from the Siwaliks. Aravali aeries in North* 
Eastern Rajputana. 1 Borings for coal in India. Geoldgy of India. 

Part 3 {out of prijd).—-Tertiary zone and underlying rocks in North-West Pt.njah. Fosail floras 
ia India. Erratics in Potwar, Coal explorations in Darjiling district, limestones in 
neighbourhood of Barakar. Forma of blowing machine used -by smiths of Upper Assam. 
Analyses of fUnigcmj coals. 

Part 4 (out of print).—Geology of Mshanadi basin and its vicinity. Diamonds, gold, and lead 
ores of Sambalpur district. * Eryon Comp. Barroveasis McCoy, from fjripermatur croup 
near Madras. Fossil floras in India. The Bloini group and ‘ Central Gneiss ’ in Simla 
Himalayas. Tertiaries of North-West Punjab. Genera Chocromcry* and Rhagatherram, 

You XI, 1878. 

Port /.—Annual report for 1877, Geology of Upper Godavari basin, between river Wardha 
and Godavari, near Hironcha. Geology of Kashmir, Kishtwar, and Pang), Siwalik mam¬ 
mals. Palwontologieal rotations of Gondwaha system. ' Erratics in Punjab.* 

Part 2 (out of jwrnrf).—Geology of Sind (second notice). Origin of Kumaon lakes. Trip over 
Milam Pass, Kumatin. Mud volcanoes of Ramri and Chednba. Mineral resources of 
Ramri, Chcduba and adjacent islands. 

Part $ (out of print }.—Gold industry in Wynaad. Upper Gondwana scries in Trichinopoly and 
Nellore-Kistna districts. Senaraontite from Sarawak. 

Part 4 ,—Geographical distribution of fossil organisms in India. Submerged forest on Bombay 

Island. 


Von. XII, 1879. 


Part 1 (out of print ),--Annual roporfc for 1878. Geology of Kashmir (third notice). Siwalik 
mammalia. Siwalik beds. Tour through Hangraoc and Spiti. Mud eruption in Ramri 
Island (Arakaa), Braunite, with Rhodonite, from Nagpur, Central Provinces. PnUeon - 
tologioal notes from Satpura coal-basin.' Coal importations into India. 

Part g (out of print ).—Hohpaiu eoal-fleld. Pyrolusite With Psiiometane at GosaJptlr, Jabalpur 
district. Geological reconnaissance from Indus at Knshalgarh to Kurram at Thai on 
Afghan frontier; Geology of Upper Punjab. 

Port 3 (Out of'print ).—Geological features of northern Madura, Padukota State, and southern 
parts of Tanjore and Trichinopoly districts included within limits of sheet 80 of Indian 
AtJas. Cwtaetxma fossils.fnm»Trf«Miu)poly district, coileeted in 1877-78. Spheuophyflum 
and other Stynisetaem* with reference to Indian Iona Trizygta speeio&a, Boyle (Kpheno* 
phyllum trizygia, Ong.). Mysorin and Ataeamite from Nellore district. Corundum 
, fsote Khasi Hffls. Joga naijftbonrhood and old mines on Netfbudda. 

Part 4 ,—“ Attack Slates, ir *md their probable geological position. Marginal bone of undea • 
oribed tort^e, frtoh UpperBiwoliks, near Nila, in Potwar, Punjab. 0oology of North 
Arcot district. ,. Rbad seetfonfrom Murree to Abbottabad/ 








Part 2 .—Geological notes. Paleontological notes on lower triaa of Himalaya. , Arteslau weBs 
at Pondicherry, and possibility of finding sources of water-supply at Madras. 

Part 3 .—Kumaun lakes. Celt of palieolithic type in Punjab, Palaeontological notes from' 
KarKarbari and South Rewa coal-fields. Correlation of Gondwana flora with other floras. 
Artesian wells at Pondicherry. Salt in Rajpntana. Gas and mud eruptions on 
■ coast on 12ih March 1870 aud in June 1843. 

Part 4 (out ,of print ).—Pleistocene deposits of Northern Punjab, Mid evidence they afford of 
extreme climate during portion of that period. Useful minerals of ArvaK region. Correla¬ 
tion of Gondwana flora with that of Australian ooal.bearing system, Reh or alkali soils 
and saline well waters, Reh soils of Upper India. Naini Tal landslip, 18th {September 
1880. 


Vol. XIV, 1881. « 

Part /.—Annual report for 1880. Geology of part of Dardistan, Baltistan, and neighbouring 
districts. Siwalik carnivora. Siwidik group of Snb-Himalayan region. South Rewah 
Gondwana basin. Ferruginous beds associated with basaltic rocks of North-Eastern tester, 
in relation to Indian latorSte. Rajmahal plants. Travelled blocks of the Punjab. Ap- 

? sndix to' Palteonlological notes on lower trias of Himalayas’, Mammalian fossils from 
erim Island. 

Part 2 (mt of print). —Nahan-Sifi'ftlik unconformity in North-Western Himalaya. ■ Gondwana 
vertebrates. OssifcrouB beds of Hundes jp Tibet. Mining records and mining record 
Office of Great Britain : and Coal and Metalliferous Minos Act of 1872 (England). Cobaltite 
and danatite from Kbet.ri mines, Rajputana; with remarks on Jaipurite (Syopoorite). 
Einc-ore (SmUhsonite and Blende) with barytes in Kamul district, Madras. Mud-eruption 
in island of Cheduba. 

Part 3 (out of print ).—Artesian borings in Tndia. Oligoclage granite at Wangtu on Sutlej, North- 
West Himalayas. Fish-plate from Siwaliks. Palaeontological note;- from Hazaribagh 
and Lohardagga districts. Fossil carnivora from Siwalik hills. 

Part 4 (out of print ).—Unification of geological nomenclature and cartography. Geology of 
Arvali region, central and eastern. Native antimony obtained at Pulo Obin, near Singa¬ 
pore. Turgite from JuggJapelt, Kistnah district, and zinc carbonate from Kamul, Madras. 
Section from Dalhousle to Pangi, vid Sacli Pass. South Rewah Gondwana basin. Sub¬ 
merged forest on Bombay Island. 


Vot. XV, 1882. 

Part 1 (out of print).--Annual report for 1881. Geology of North-West Kashmir and Khagan. 
Gondwana tabyrinthodonts (Siwalik and Jamna mammals). Geology of Dalhousie, North- 
West Himalaya. Palm leaves from (tertiary) Murree and Kosanli beds in India. Iridos- 
mine from Noa-Dihing river, Upper Assam, and Platinum from Chutia Nagpur. On (I) 
copper mine near Yongri hill, Darjiling district; (2) arsenical pyTitea in same neighbour¬ 
hood} (3) kaolin at Darjiling. Analyses of coal and fire-clay from Mnkum coal-field. 
Upper Assam. Experiments on coal of Pind Dadun Khan, Salt-range, with reference to 
production of gas, made April 20th, 1881. International Congress of Bologna. 

Part 2 (out of print ).—Geology of Travancorc State. Warkilli beds and reported associated 
deposits at Quilon, in Tmvanooro. Siwalik and Narbada fossils. Coal-bearing rooks of 
Upper Ror and Maud rivers in Western Chutia Nagpur, Bench river coal-field in Chind- 
wara district, Central Provinces. Boring for coal at Engsehi, British Burma. Sapphires 
In North-Western Himalaya. Eruption of mud voloanoes in Cheduba. 

Part 3 (tmt of print ).—Coal of Mach (Much) in Bohvn Pass, and of SHarigh on Hamai route 
between Sibi and Quetta. Crystals of stilbite from Western Ghats, Bombay, Traps of 
Darong and Mandi in North-Western Himalayas, Connexion between Hazara and Kashmir 
series. Urooria coal-field (South Rewah Gondwana basin), Daranggiri coal-field, Garo 
Hills, Assam. Coal inMyanoung division, Henzada district. 

, Part4 (out of print).*-Gold-fields of Mysore. Borings for coal at Beddadanol, Godavari district^ 
in 1874, Supposed ooeunreneb of coal on Kistpa. 

Von. XVI, 1883. 

Part /.—Annual .report for 1882. Richthofenia, Kays {Anemia Lawteil<nari a r Roninek). 
Geology of South Travanoow. Geology of Chamba. Basalts of Bombay. ’ 

Part 2 (out of print),—Synopsis of fossil vertebrata of India. Bijori Labyrinthodont Skull 
of . Hifiwraerium antttopinom. Iron ores, and subsidiary materials for manufacture of 
Iron, m norih-oastempart of Jabalpur district. Infante and other manganese-ore odour- 
ting at Gosnlpore, Jabalpur district. Umaria coal-field. 



Part $ (gut of print). —Mioroecopio structure of some Dalhouve rocks.. Lavas of Aden. Pro¬ 
bable occurrence of Siwalik strata in China and Japan. Mastodon angustiden* in India. 
Traverse between Almora and Muaaoorree, Cretaceous coal-measures at; Boraora in Khasia 
Hills, near Laour in Sylhet. 

( mt °f print ),—Paleontological notes from Daltonganj and Hutar coal-fields in. Chota 
Nagpur. Altered, basalts of Dalbeattie region in North-Western Himalayas. Microscopic 
structure of some Sub-Him&layan rooks of tertiary age. Geology of Jaunsar and Lower 
Himalayas. Traverso through Eastern Khasia, Jaintia, and North Caohar Hills. Native 
lead from Maulux&in and chromite from the Andaman Islands. Fiery eruption from one 
of the mud volcanoes of Cheduba island, Arakan- Irrigation from m ils in North-Western 
Provinces and Oudh. 


Von. XVII, 1884. 

Part t (out of print ).—Annual report for 1883. Smooth-water anchorages or mud-banks of 
Narraknl and Allcppy on Travancore coast. Billa Surgam and other caves in Kuraool 
district. Geology of Chuari and Siliunta parganas of Chamba. Lyttonia, Waagoa, in 
Knling sciies of Kashmir. 

Part 2 (out of print). —Earthquake' of 31st December 1881. Microscopic structure of some 
Himalayan granites and gneissoso granites. Choi coal exploration. Re-discovery of 
fossils in Siwalik beds. Mineral resources of Andaman Islands in neighbourhood of Port 
Blair. Intertrappean beds in Deccan and Laramie group in Western North America. 

Part 3 (uiit o/jpr»7if).~Mioroecopic structure of some Arvali rooks. Section along Indus from 
Peshawar Valley to Salt-range. Sites for boring in Roigarh-Hiugir coai-lield (first notice). 
Lignite near Raiporo, Centra) Provinces. Turquoise mines of Nish&ptir, Khorassan. Fiery 
ei-uption from Mynbyin mud volcano of Cheduba Island, Arakan. Langrin coai-lield, South- 
West Khasia Hills. Umaria coal-fictd. 

Part 4 (out of print).— Geology of part of Gangasulan pargn.no. of British Gartnval. Slates and 
schists imbedded in gnoissoeo granite of North-West Himalayas. Geology of Takht-i- 
Sulciman. Smooth-wator anchorages of Travancore coast. Auriferous sands of the 
Subansiri river, Pondicherry lignite, and phosphoric rocks at Mueuri. Billa ffurpnm caves. 


Von. XVIII, 1885. 

Part J (out of print ).—Annual report for 1884. Country between Singarcni coal-field and Kistua 
river. Geological sketch of country between Singarcni coal-field and Hyderabad. Coal 
and limestone in Doigrung river near Golaghat, Assam. Homotaxis, os illustrated from 
Indian formations. Afghan field notes. 

Part 2 (out of print ).—Fossiliferons aeries in Lower Himalaya, Garhwal. Age of Mandlmli series 
in Lower Himalaya. Siwalik camel (CameJus Antiquus, nobis ex Vole, and Caut. MS.). 
Geology of Chamba. Probability of obtaining, water by means of artesian wells in plains 
of Upper India. Artesian sources in plains of Upper India. Geology of Aka Hills. Alleged 
tendency of Arakan mud volcanoes to burst into eruption most frequently during rains. 
Analyses of phosphatic nodules and rock from Mussooree. 

Pari 3 (out of print ).—Geology of Andaman Islands. Third species of Mcrycopotamus. Per¬ 
colation as affected by current. Pirthalk and Chandpur meteorites. Oil wells and coal 
in Thayetmyo district, British Burma. Antimony deposits in Maulmain district. Kashmir 
earthquake of 30th May 1885. Bengal earthquake of 14th July 1880. 

Part 4 (out of print ).—Geological work in ChhattisgaTh division of Central Provinces, Bengal 
earthquake of I4*h July 1885. Kashmir earthquake of 30th May 1885, Excavations 
in Bilk Surgam caves. Ncpaulite. Sabetmahet meteorite. 


Vox,. XIX, 1886. 

Part 1 (out of print ).—Annual report for 1885. International Geological Congress cf Berlin. 
Pateswois Fossils in Olive group of Salt-range. Correlation of Indian .and Australian coal- 
bearing beds, Afghan and Persian Field notes. Section from Simla to Wangtu, and 
petrological character of Ambhibolites snd Quartz-„Dioritea of Sutlej valley. 

Part % Unit of print).— -Geology of ports of Belkry and Anantapu* districts. Geology of Upper 
Iteh&g basin in Singpho Hills, , Microsoopic characters of eruption rocks from Central 
Himalayas. . Mammalia of Kamul Caves,. Prospects of finding coal in Western Rajputana. 

. Olive grotijp of Salt-rangd. ‘ Boulder-beds of Salt-range. Goodwana Homotaxis. 

Part 3 (out o/prinf},—Geological sketch of Vizagapatam district, Madras. Geology of Northern 
JesahOer. Microecoviostriioture of Malani rocks of Arvali region, Malanjkhandi copper- 
■/-, ore in Bhlaghat distiwt, G. P, - 



Pari 4 (wit of print ).—Petroleum in India. Petroleum exploration aVKfifiti’Bering in 
ChhattfagArn Coal-fields. Field-note from .Afghanistan,: No. d.Tdrkistan, .jtygft. trap. 
tion from one of the mud volcanoes of ChodOMt Island, Arakan, Nhwinkj^bsyi hetoWto. 
Analysis, of gold dunt from Meza valley, Upper Burma. ' >-: { . V. v, 



Von. XX, 18S7. 



r *' " vT"" , f 


Part J (out of print ).—Annual report for 1886. Field-notes from Afghanistan: No A, from 
Turkfsten to India, Physical geology of West British Garhwal; with notes on a route 
traversed through Jaunsar-Bawar and Tiri-GarhwnJ.. Geology of Garo Kills, 'fa dk n 
image-stones. Soundings recently taken off Barren Island and Naroondam. Takhir 
boulder-bedn. Analysis of Pboopbatie Nodules from Salt-range, Punjab, 

Part 2 (out of print).—Fossil vertebrate' of India. Eddnoidoa of cretaceous series of Lwte* 
Narbada Valley. Field-notes.: No. 5—to accompany geological sketch wap of Afghanistan 
and North-Eastern Khorassan. Microscopic structure of Rajm ahaJ Deccan traps, 
Bolerite of Chor,, Identity of Olive Berks in east, with speckled sandstone in .west, of 
Salt-range, in Punjab. 


Part 3 .—Retirement of Mr. Mcdiioott. J. B. Mushketoff’s Geology of Russian Turkistan. 
Crystalline and tneteraorpluc rooks of Bower Himalaya, Garhwal, and Ktnnitm, Section 
I. Geology of Simla and Jutogh. ‘ Lalitpur ’ meteorite. 

Pari 4 (out of print}.—Points in Himalayan geology. Crystalline and metamorphio rocks of 
Lower Himalaya, Garhwal, and Knmabn, Section II. Iron industry of western portion 
of Raipur. Notes on Upper Burma. Boring exploration in Chhattisgark coal-field (Second 
notice). Pressure Metamorphism, with reference to foliation of Himalayan Gtieiasose 
Granite. Papers on Himalayan Geology and Microscopic Petrology. 


Vol. XXI, 1888. 

Part 1 *—Annual report for 1887. Crystalline and motamorphio rooks of Lower Himalaya 
Garhwal, and Kumaun, Section HI. Birds'-neBt of Elephant Island, Mergui Archipelago* 
Exploration of Jesalmer, with a view to discovery of oool. Facetted pebble from boulder- 
bod (' speckled sandstone ’) of Mount Ohol in Salt-range, Punjab. Nodular stones obtained 
off Colombo. 

Part 2 (trn# of print ).—Award of Woolasten Gold Medal, Geologioal Society of London, 1888, 
Dharsmr System in Sooth India. Igneous rooks of Raipur and Balaghat, Central Provinces. 
Sangar Mftrg and Mehowgale coal-fields, Kashmir. 

Part 3 (put of print ).—Manganese Iron and Manganese Ores of Jabalpur. • The Carboniferous 
Glacial Period.’ Pro-tertiary sedimentary formations of Simla region of Lower Himalayas. 
Part 4 (out of print ).—fossil vertebrates. Geology ef North-West Himalayas. Blown. 
Sand rock sculpture. NummuUtos in Zonskar. Mica traps from Barakav and Baniganj. 


VOb. XXII, JS8&. 


PMUWofpr*itf).—AmxuA report for 1888. Dhorwar System to Send* India. W*ir*K«ur 
diamonds, and M. Cbapers alleged discovery of dhtmondg lit pegmatite. Generis position, 
of so-called Plesiosaurus indicua. Flexible sandstoneot Itacohnmfeo, it* nature, mode of 
oooummoe in Ind^and cause ofiteffesalrilRy.^^whlik ,sucmLN teWda Ghebnia. 

PM B.(attt ofpri»l}.^Jfcd*nii Steatite. :HJ^ri^pe\j$le» In &ws*JJk Conglomerate, '* OarBotri- 
ferous Glacial Period.” ' Notes up Hr., W. Waagen’s “ Carbdnife^ as Glacial Period ” (Ml* - 
- field* of Twd^oumt and Bet&e, Kurina,,/-Gypsum of N©b*LNadi. Kamaun.- Materials 

of ffijfojig y.> , * > •; , T*’ 

‘ Ited* of &&**»*», Geologteidwites.; GharihPbw eeooal-fleidA-toKtoria Stafr yuSuP 


:.' • fca-tsdh&g*rkWefitd-'diste*ete'- v t r^¥-- 


Part 4 {«* 


vj&tfraUTfiiniijs 
Ba||4:ft8jh». ‘Mangawferoua iron and 


ftdeh otLocol distribution of 

si rtisaas slSw Of n a 1m ^it. 111m —A. . .■* Vk, / w* / .. , ^!r. ' 1 - • - — 


. * WHIfMWSy f M* wyw fWVHVUtfVP IcmptlQVyRUl 

Minerals, Grin Stone^end jQiMttjy Stones telndisru JEmphor Phrt L 







, Jaintia Bilk. Pectoral 

•'■'.• *#» P«W! 4W^i«-aad skull of Indian Dacydupdorite. Vertebrate remains from Nagpur 
gztpet (with de^ritttion of fish-skull). OrystalHue and metomorphio rocks of Lower 
"WWW** Goritwil and Kuraaun, Section. IV, Bivalves df Olive-group. Salt-range. 

* ^ or * priuty^lfctitolGaid. explorations m Hamai district*. Jkduphistwiu Sapphire Mine 

w Kashmuv ?fup& 7 sied Matrix oi Diamond at Wajra Korrir, Madras. Souapet Gold-field. 
Field-notes from Shan Bills (Upper Burma). Now species of Syrfttgwjphkrioifc. 

Part 3 (out of print ),—Geology arid Bflonomio Resources of Country adjoining Sind-Pishin Itail- 
my between ■ Sharigh and Spintanjri, and oLcountry between it and Khattan. Journey 
HiroBp India in 188848, by Dr. Johaunoi vValther. Coal-fields of L&irungao, Moosan- 
drom, and Afoo-be-lar-kar, in the Kbasi Hills. Indian Steatite, Provincial Index of Local 
Distribution of Important Minerals, Miscellaneous Minerals, Goto Stones, and Quarry Stones 
to Indian Empire. 

Pttrt 4 (owi of print),-—Geological sketch of Naini Tal; with remarks on natural conditions 
governing^mountain slopes. Fossil Indian Bird Bones. Darjiling Coal between Lisu and 
Ramtbi rivora. Basie Ernptivw Books of Kadapah Area, Deep Boring at Lucknow. 
Coal Seam of Dore Ravine, Hazara. 


Von. XXIV, mi. 

Part 1 (out of print ),—Annual report for 1S90. Geology of Salt-range of Punjab, with 
re-considered theory of Origin and Age of Salt-Marl. Graphite in decomposed Gneiss 
(Latorito) in Ceylon. Glaciers of Kabru, Pandim, etc. Salts of Sambhar Lako in Raj- 
putana, and ‘ Reh ’ from Aligarh in North-Western Provinces. Analysis of Dolomite 
from Salt-range, Punjab. 

Part 2 (out qf print ),—Oil near Moghal Kot, in Sheriwii country, .Suleiman Hills. Mineral Oil, 
from Suleiman Hills. Geology of Lttshai Hills, Coal-fields in Northern Shan Stott's. 
Reported Namsdka Rnby-Mine in Maingldn State. Tourmaline (Schorl) Mines in Maingldn 
State. Salt-spring near Bawgyo, Thibaw State. 

Part $ (ml of print ).—Boring in Daltonganj Coal-field, Palainow. Death of Dr. P. Martin 
Duncan, Pyrogenic varieties of Gneiss and Soapolito-bearing Rooks. 

Part 4 (mt of print).— Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology 
and Mineral Resources of Sikkim. Rooks from the Salt-raugo, Punjab. 


Von. XXV, 1803. 

Part 1 (out of prinl).- r Amtnal report for 1801. Geology of 'Thai ChotiiUi and part of Mari 
country. Petrological Notes on Boulder-bod of Salt-range, Punjab. Sub-royent and 
Recent Deposits of valley plains of Quetta, Pisbin, and Dasbt-i-Bedalat; with appendices 
On Ghammans of Quetta; and Artesian water-supply of Quetta and Pishin. 

Pari 2 (out of print).- Geology of Safed Kdk. Jherria Coal-field. 

Pari 3 (out of print).—-Locafity of Indian TsoholfkJjiite. Geological Sketch of country north of 
Bhamn; EconOmioreftburcss of Amber and Jade minos area in Upper Burma. Iron-ores 
and Don industries of Sakim District- Ricbeokito in India. Goal on Great Tenassorim 
River, Lower Buraia. ... 

Part 4 (out of print).—Oil Springs at Mogal Kotin Shirani Hills. Mineral Oil from Suleiman 
Hills. New Ambardike Resin in Burma. Triassic Deposits of Salt-range. 

- ). ■ ’: ' vot. xxvi, isos. 

Hart i {out of priutk—AtowaJ rhpark fat 1802. Central Himalayas. Jadeite in Upper Burma, 
- Burinite, new. Fossil Resin from Upper Burmal Prospecting Operations, Mergui District, 

. Parti (oktifprint)^ Bar^ri^einBaltwhiston of 20th December 1802, Burraite, new amber- 
1 like fossils fnbm tJppsr Borina. Alluvial deposits and Subterranean water-supply of 
4:‘ Rangoon. ■ V f-*v. 

fypi: K&tt tf iti :&Ibttant Hills. Cwbonif«ii»8 Fossils from Tmumh*. 

~ at Gm*»i«f«fea^dp8. - Griwite in Tavoy and Mergui. 

Part ft (mt of print).—GMjSagy country between Chappar Rift and Hftrnai in Baluchistan. 

■■fleelogy of pert of Tenaesarim Valley with special stsferenca to Tendau-Katuapying Goa]. 

. . Zggtetito andddnmlna. Bislopite. 



?<*. xxvn, mm. 

Part 1 (out of print).—Amn»l report for 1893. Bhaganwala Coal-field, Salt-range, Punjab. 

Part 2 [out -of print ).—Petroleum from Burma. Singarem Coal-fiold, Hyderabad (Deccan). . 

Gohna Landslip, Garhwal. '> ■ 

Part 8 (out of print ),—Cambrian Formation of Eastern Salt-rango. Giridih (Karharbari) .Coal* 
(talas. Chipped (?) Flints in Upper Miocene of Burma, Velates SobnudeUana, Chemn., 
and Provolatcs grandis, Sow. sy.,iu Tertiary Formation of India and Burma, ‘ T 

Part 4 (out of print).—Qoology of Wuntho in tipper Burma. Eehmoida from XJpper Cretaceous 
System of Baluchistan- Highly Phosphatio Mica Periodotltes intrusive in Lower Gondwana 
Rooks of Bengal. Mioa-Hypersthene-Hornbleado-Periodotite in Bengal. 


Vot. XXVIII, 1895. 

Purl /.— Annual report for 1894. Cretaceous Formation ot Pondicherry. Early allusion to 
Barren Island. Bibliography of Barren Island and Nurcondam from 1884 to 1894. 

Part 2 {out of print ).—Cretaceous Rooks of Southern India and geographical conditions during 
later wretaccous times. Experimental Boring for Petroleum at Sukkur from October 1893 
to March 1895, Tertiary system in Burma. 

Part 3 {out if print ).—.ladfiite and other rocks, from Tammaw in XJpper Burma. Geology of 
Toohi Valley. Lower Gondwanas in Argentina. 1 

Part 4 (out of print ).—Igneous Rocks of Giridih (Kurhurbareo) Coal-field and their Contaot 
Effects. Vindhyan system south of Sone and their relation to so-called Lower VindhyaUs. 
Lower Vindhj’an area of Sone Valley. Tertiary system in Burma. 


Vol. XXIX, 1898. 

Pari 1 (out of print ).—-Annual report for 1895. Acioulat inclusions in Indian Garnets. Origin 
and Growth of Garnets and of their Mioropogmafcitio intergrowths in Pvroxenio rocks. 

Part 2 (out of print). —Ultra-baskwocks and derived minerals of Chalk (Magnesite) hills, and other 
localities near Salem, Madras. Corundum localities in Salem and Coimbatore districts, 
Madras. Corundum and Kyanitc in Manbhum district, Bengal. Ancient Geography of 
“ Gondwana-Iand.” Notes. 

Part 3 .—Igneous Rocks from the Tochi Valley. Notes. 

Part 4 (oaf of print ).—Steatite mines, Minbn district, Burma. Lower Vindhyan (Sub-Kaimur) 
area of SOnc Valley, Rewah. Notes. 


Von. XXX, 1897. 


Part J (out of print ).—Annual report for 1896. Norite and associated Bosio Dykes and Lava 
flows in Southern India. Genua Vertebraria. On Glossoptoris and Vcrtebraria. 

Part 2.—-Cretaceous Deposits of Pondich^rri. Notes. 

Part 3 (o nt of print ).—Flow structure in igneous dyke. Olivine-norite dykes at Coonoor. Exca¬ 
vations for corundum near Palakod, Salem District. Occurrence of coal at Palana in 
Bikaner. Geological specimens collected by Afghan-Balnch Boundary Commission of 1806. 

Pari 4 (out of print ).—Nemajito from Afghanistan. Quartz-barytes rock in Salem district, 
Madras Presidency. Worn femur of Hippopotamus irravadicus, Caut. and Foie., from 
Lower Pliocene of Burma. Supposed coal at Jamtia, Baxa Dears. Percussion Figures 
on mioas. Notes. 

Vot. XXXI, 1904. 

part 1 (out of grial).—Prefatory Notice. Copper-ore near Komai, Darjiling district. Zewan 
beds in Vihi district, .Kashmir. Coal deposits of Isa Khd, Jlianwalf district, Punjab. 
CJm-IUletig coal-beds, Assam- Sapphirine-bearing rock from Vlzagapatam District. Mis¬ 
cellaneous Notes. Assays. 

Part 2 (out ofprinf),—lA. -Genl. C. A. MacMahon. Cyclobus Haydejii Diener. Auriferous 
OooUrrbncea of Chets Nagpur, Bengal.' On the feasibility of introducing modern methods 
of Coke-making at East Indian Railway Collieries, with Supplementary note by Director,- ; 
Geological Burley of India, MlscelXaneous Notes. 

Part s (out of print}.—Vppvr F&Woaoio formations of Eurasia. Glaciation and Hfetoryof %*d 
, Valley. Haldrites ut Trias of Baluchistan., Geology an$ Mineral Reswabes of Mayur- 
. bhanj. MiscellaneousNotes- 

• part 4 (ootj^ priwQr-rppolbgy of tfogpr Auriferous Oc<mrrence»of Assam. Curious 

occurrence of Scapob'tefrpnj JfSqrpt Presidency. Miscellaneous Kotos,; 



. s 


vo&, xxxii,- nwC 


JPatt I.—Review of ‘Mineral Production of India during 1898-I&03. 

Part 2 tout of print).^-Qenail report, April 1903 to 1904. Geology of Provinces 

of Tseng 9 ad tJ in Tibet. Bauxite fax indie,. Miooefianeous Notoe. 

Port 3 (out Of print).—-Anthracolithic Fauna from Subausiri Gorge, Assam. Elephaa Antiquns 
(Namadicus) in Godavari Alluvium. Triassio Fauna of Tropites-Umretone of Byans, 
Amblymante.in Kashmir; MisoeBaneou# Notes. ' 

Port 4 .—Cfeioary notice# of Hi B. MedHeott and W. T. Blanfbrd. Kangra Earthquake of 
. 4th April 1906. Index to Voltuae XXXII. 


; yot. XXXIH, 1906. 

Part f tout of prinl).—Mineral Production of India during 1904. Pleistocene Movement in 
Indian. Bminsnla. Recent Changes fax Course of Nam-tu River, Northern Shan States. 
Natural Bridge in Gokteik Gorge. Geology and Mineral Resources of Namanl District 
(Patiala State). Miscellaneous Notes. 

Part 2 (out of print).—-General report for 1906. Lash to Coal-field, Northern Shan States. 
Namma, Mansang and Mon-se-le Coal-fields, Northern Shan States, Burma. Miscellaneous 
Notes. 

Part $ (out of pr»«l).—Petrology and Manganese-ore Deposits of Sausar Taheil, Chhindwara 
district, Central Province®, Geology of part of valley of Kanhan River In Nagpur and 
Chhindwara districts. Central Provinces Manganite from Sandur Hilts. Miscellaneous 
Notes, ’ 

Part 4 (out of Print ).—Composition and Quality of Indian Coals. Classification of the Vindhyan 
System. Geology of State of Psnna with reference to tho Diamond-bearing Deposits. 
Index to Volume XXXIII. 


Von. XXXIV, 1006. 

Part 1 <out of print ).—Fossils from Haforites Limestone of Bamhanag Cliff, Kumaon. Upper 
Triassio Fauna from Pishin District, Baluchistan. Geology of portion of Bhutan. Coal 
Occurrenoea in Foot-hills of Bhutan. Dandli Coal-field: Coal outcrops in Kotfi Tahsil 
of Jammu State. Miscellaneous Notes. 

Part 2 (Hut of prini).—-Mineral production of India during 1900. Nummulites DouvUlei, with 
remarks oh Zonal Distribution of Indian Nummulites. Auriferous Traots in Southern 
India. Abandonment of Collieries at Warora, Central Provinces. Miscellaneous Notes. 

Part 3 tout of print ).—Explosion Craters fax Lower Chindwin District, Burma. LavaB of Pavagad 
Hul. Gibbsite with Manganese-ore from. Talevadi, Belgaum district, and Gibbsite from 
Bhekowli, Satara District, Cl&asification of Tertiary System in Sind with reference to 
Zonal Distribution of Eocene Echinoidea. 

Part 4 (out of print ).—Jaipur and Narira Coal-fields, Upper Assam. Makum Coal-fields between 
Tirap ana Namdang Streams. Kobat Anticline, near Seiktein, Myingyan district, Upper 
Burma. Asymmetry of Yenangyat-Singu Anticline, Upper Burma. Northern part of 
Gwegyo Anticline, Kyiagy&n District, Upper Burma. Breynia Multituhereulata, from 
Nari of Baluchistan and Sind. Index to Volume XXXIV. 


. Voi. XXXV, 1907. 

Puri 1 (out of priaf}.—General report for 1906. Orthophragmina and Lepidooyolin* in Numxnu- 
litic Series. Meteoric Shower of 22nd October 1903 at Dokaohi and neighbourhood, Dacca 


Gold- 
strata of 


fffetriot. 

Ptrrt 2 (opt of print ),—Indian Aerolites.. Brine-wells at Bawgyo, Northern Shan States. 

- beating Deposits of Lei Twang, Shan States. Phyea Prinsepii in Maestriohtian si 
■ Bslpmjfataii., MiseeHaneous Notes. 

Part s .—Preliminary survey of certain Glaciers fax North-West Himalaya. A.—Notes on certain. 

Ghuderl inNorth-West Kashmir. 

Part#.*—Preliminary survey of certain Glaciers in North-West Himalaya. B.—Notes on certain 
i ■ Glaciers *n Lahaul, C.r-Notea on oertoin Gladere in Kumaon. Index to Volume XXXV- 





Vot. XXXVI, 1907-08. 


from hill tracts, Viragapatam district, Madras Presidency. 
__ ^ .JBunopteris Beds of Kashmir. Volcanic outburst of Late 

Ter^AffeinBoim StiST New suida from BugtiHfila, Batachiatan. 

Plants frmfaKashroir.' 



Part St (out of print ).—Mineral Production of India during 1906. Ammonite* of Bagh Bed*. 
MisocUancousNotee. 

Port 3 (out iff print ),—Marine fossil* in Yonangyaung oil-field, Upper Banna. Freshwater 
sheila of genns Batisea in Yenangyauug oil-field, Upper Bunn; New Species' of Dendro- 
pbylliafrom tipper Miocene of Banna. Structure and age of Tnungtha hills, Mytogysn 
ctiatriot, Upper Burma. Fossils from Sedimentary rooks of Oman (Arabia). Rubies in 
Kacbfn hilts, Upper Burma. Cretaceous Orbitoidee of India. Two Calcutta Earthquakes 
■ of 1906. Miscellaneous Notes. 

Port 4 (put of print). —Pseudo-Fucoids from Fab sandstones at .Fort Monro, and from Vindhy&tt 
senes. Jadeitc in Kachin Hills, Upper Burma. Wetehok-Yedwet Pegu outcrop, Magwe 
district, Upper Burma. Group of .Mangattates, comprising Holl&ndite, Psilomelano and 
Coronadite. Occurrence of Wolfram in Nagpur district. Central Province*. Miscellaneous 
Notes. Index to Volume XXXVI, 

Vol. XXXVII, 1908-09. 

Part 1 (out of print ).—General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneous Notes. 

Part 2 (out of print ).—Tertiary and Post-Tertiary Freshwatei Deposits of Baluchistan and Sind. 
Geology and Mineral Resources of Rajpipla State. Suitability of sands in Rajmahal Hills 
for glass manufacture. Three new Manganese-bearing minerals Vredenburgite, Sita- 
p&rite and Juddite. Luteritea from Central Provinces. Miscellaneous Notes. 

Part 8 (out of print ).—Southern part of Gwegyo Hills, including Pay ogyigon- Ngaehandaung 
Oil-field. Silver-lead mines of Bawdwiu, Northern Shan States. Mud volcanoes of Araksn 
Coast, Burma. 

Part 4 .—Gypsum Deposits In Hamiipur district. United Provinces. Gondwan&s and related 
marine sedimentary system of Kashmir. Miscellaneous Notes. Index to Volume 
XXXVII. 

Von. XXXVIII, 1909-10. 

Part J .—General repent for 1908. Mineral Production of India during 1908. 

Pori 2 (out of print).--Ostrea latimarginata in “ Yenangyaung stage *’ of Burma. China-clay 
and Fire-olay deposits in Rajmanal Hills. Coal at Gilhnrria in Rajmahal hills. Pegu 
Jslier at Onawe, Magwe district, Upper Burma. Salt Doposits of Rajputana. Miscella¬ 
neous Notes, 

Part 3 .—Geology of Sarawan, Jhalawan, Mekran and the State of Las Bela. Hippurite-btaring 
Limestone in Seistan and Geology of adjoining region. Fusulinidw from Afghanistan. 
Miscellaneous Notes. 

Part 4 .—Geology and Prospects of Oil in Western Frome and Kama, Lower Burma (including 
Namayan, Padaung, Taungbogyi and Ziaing). Recorrelation of Pegu system in Burma 
with notes on Homon of Oil-bearing Strata (including Geology of Fadaukpin, Banbyin 
and Aukmanein). Fossil FiBh Them from Pegu system, Burma. Northern part of 
Yenangyat Oil-field. Iron Ores of Chanda, Central Provinces. Geology of Aden Hinter¬ 
land. Petrological Notes on rooks near Aden, Upper Jurassic FobsIIs near Aden. Mis¬ 
cellaneous Notes. Index to Volume XXXVUL 


Vol. XXXIX, 1910. 

* 

Quinquennial Review of Mineral Production of India during 1904 to 1908 (out of print). 

Vol. XL, 1910. 


Part J.-Pre-CarboniferouB Life-Provinoos. Lakes of Salt Range in'the Punjab. Preliminary 
survey of certain Glaciers in Himalaya. B,—Note* on certain Glaciers in Sikkim. New 
Mammalian Genera and Species from Tcrtiaries of India, 

Part 2 (out of print ).—General Report for 1909. Mineral Production of Lidia during 1909. 

Part 3.--Revised Classification of Tertiary Freshwater Deposits of India. Revision of Silurian- 
Trisa Sequence in Kashmir. Fenestella-bearing beds in Kashmir. 

Port 4 (ou t of print).—Alam Shale and Alum Manufacture, Kalabagh, Mianwali district, Punjab. 
Coal -fields in North-Eastern Assam. Sedimentary Deposition of Oil. Miscellaneous Notes, 
Index to Volume XL. 



yoL.XL!,!9U-15f. 



Part 1,—Age and continuation in Dentil of Manganese-oj^g of Nagpur-Balafthat Area, Cbktgal 

Provinces. XanglW0*W depflite of G#agpa State, Bengal, and Distribution of Gondito 
Series id India, JbdoehistanJSaribhquakfi of &*t October 1909. Identity of GetrekPro- 
uieqsis^ Noetiing, from Fsgu-ftaterof .Burma and Outrea Digftaftw* Eichwald, 
Miocene of Europe. Mr. T. R. Blyth. Miscellaneous Notes. 



Part 2. —General Report for 1910. Xwnoiia Fossils from Chitral, Persia, Afghanistan ami 
Himalayas. Section* fcj Pit Pfcajal Range and Sind Valley, Kashmir. 

Part 3. —Mineral Production of India during 1910. Samatskito and other minerals in Nelloro 
District, Madras Presidency. Coal in Nomchik Valley, Upper Assam. Miscellaneous 
Rotes. 

Part 4.-—Pegu-EoOene Succession in Minbu District near Ngape. Geology of Hens&da District, 
Banna. Geology of Looar lake, with note on Lenar Soda Deposit, International Geo¬ 
logical Congress of Stockholm. Miscellaneous Notes. Index to Volume XU. 

Von. 3JJJI, 1912. 

Part 1.—-Survival of Miocene Oyster in Recent Seas. Silurian Fossils from Kashmir. Blftiite 
from Salt Range. Gold-bearing Deposits of Mong Long, Hsipaw State, Northern Shan 
States, Rarma, Steatite Deposits, Idar State, Miscellaneous Note. 

Part 2.—General Report for 1911. Dicotyledonous Leaves from Coal Measures of Assam. 
Poring Glacier, Kumaon, Himalaya, June 1911. Miscellaneous Notes. 

Part 3. —Mineral Production of India during 1011. Kodurite Series. 

Part 4. —Geological Reconnaissance through Dehong Valley, being Geological Results of Abor 
Expedition, 1911-12. Traverse across the Naga Hills of Assam, Indian Aerolitoa. Mis¬ 
cellaneous Notes. 

Vol. XL11I, 1013. 

Part 1 (out of print ).—General Report for 1012. Garnet as a Geological Barometer. Wolframite 
in Tavoy District, Lower Burma. Miscellaneous Notes. 

Part 2 {out of print). —Mineral Production of India during 1012. Relationship of the Himalaya 
to tho LuLo-Gangetfo Plain and the Indian Peninsula. Hambergite from Kashmir. 

Part 3. —Contribution* to the geology of the Province of Yilnnan in Western China: J.— 
Bhamo-Tong-Ytioh Area. II.—Petrology of Volcanic Rocks of TSng-Yileh District. The 
Kirna Hills. - Banawal Aerolite. 

Part 4 .—Gold-bearing Alluvium of Chindwiu River and Tributaries. Correlation of Siwalik 
with Mammal Horizons of Europe. Contributions to the Geology of the Province of 
Yfinnan in’ Western China: HI.—-Stratigraphy of Ordovician and Silurian Beds of Western 
Yilnnan, with Provisional Paleontological Determinations. Notes on “ Camaroerinus 
AsiatiouB ” from Burma. 

Vot. XLIV, 1914. 

Part 1 (out of print). —General Report for 1913. Carbonaceous Aerolite from Rajputana. Nura* 
mulitos as Zone Fossils, with description of some Burma* species. 

Part 2.—Contributions to tho Geology of the Province of Yilnnan in Western China: IV.— 
Country around Yilnnan Fu. Dyke of white Trap from Penoh Valley Coal-field, 
Chhindwara District, Central Provinces. Mineral concessions during 1913. 

Part 3. —Coal-seams near Yaw River, Pakokku District, Upper Burma. The Monazite Sands 
of Travanoore. Lower Crefcaoeous Fauna from Himalayan Gieumal Sandstone together 
with description of a few 1 fossils from Chikkim series. Indarotos salmontanus Pilgrim. 
Future Beheading of Son and Rer Rivcrs.by Haado. 

Part 4.—Salt Deposits of Cis-indus Balt Range. Teeth referable to Lower Siwalik Creodont 
genus * Dissopsalis ’ Pilgrim. Glaciers of Dhauli and Lisar Valleys, Kumaon, Himalaya, 
September 1912. Miscellaneous Notes. 


Vol. XLV, 1916. 

Part L—New Siwalik Primates. Braokiopoda of Narayau Beds of Burma. Miscellaneous 

Note- . 

Part 2,—General Report for 1914. Note on Sivtolurus and Paranuwbsarodus. 

Part 3 ,—Mineral Production of India daring 1914. Three New Indian Meteorites. Kuttip. 
,. poram, Shupiyan and Kamaagar. Dentition of Tragulid Genus (Dorcabune). Hematite 
' ' Crystals of usraJiari Habit from Kailidomcri. Central India. 

Part "4. —Geology of country near Ngahlkteidwro! Geology of GhitraJ, Gilgitand Pamirs, 


-i 'J Vofc XLVI, 1916. 

Quinquennial Review of Mineral Production of India tor 1909 to 1913 (out of print)* 
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reduction of India during 1917. Support ol Mountains of Central Asia. 

Siroti^aphy in North-West 1’ injab. Aquamarine Mines of Daeo, 


VOL. ttVtt 101*. 

fteportfor 1916. Eooens Mammals from Burma. MiMeOaneoUs ifotet. 

Trap Flows of Lingo, Ghhiedwara District, Central Province*, Xros 

-, 0** Deposits of Twinng6, Northern Shan Stater, 

A—Obituary; R. C, Burton. Mineral Produotioa of India d*rin g 1915 . Ffcmingoe- 
otnoin hh eastern group of Upper Cietabeons mid Eocene Ostretdm, with doseriptionSoftwo 

-ftrfijf.—Contributions to the Geology of the Proviuoe of Yunnan in Western China: 
vJwSwSSdfKheraiSS “* Meko^ Valleys, A fossil wood from Burma. The 

Von, XLVin, 1917, 

*® T A revised classification of the Gendwsna System. 

/'ori ^.—Mineral Production of India during 1918. Mammal collections from Basal Bods of 
Stwaljiks. 

Part 5.-^Cryst^Iography and Nomenclature of Hoilandite. Geology and Ore Deposits of 
Bawawm Mines. Miscellaneous Notes. 

Part f.-~Biana-Lalsot Hills in Eastern Rajputane. Origin of the Laterite of Sponi, Central 
Provinces. 

Vol. XLIX, 1918.19. 

Port J^Chasnl Report for 1917. Cossitorite Deposits of Tavoy. Us Ecbinides dee “ Bsgh 

DyClOf 

Pori 2. —Mineral Production 1 

Porijr.—Structure sad Stra„„„ r „. ^ 

Baltistsn. Srimongal Earthquake of July 8th, 1918. 

Pari rf.—PossiWe^Occurrmoe of Petroleum in Jammu Province: Preliminary Note on the 
Ny-Bgdhsn Dome, of Xntli Tehsil in the Punch Volley. Submerged Forests at Bombay. 
Infro-Tr&ppeaas and BUioified Lara from Hyderabad. S. India. 

Vo*. L, 1919. 

Pari l-~Genwol Report for 1918. Potash Bolts of Punjab Salt Range and Kohat. Origin 

' and History of Rock-salt Deposits of Punjab and Kohat. 

Part ^.—Tungsten mid Tin in Burma. Inclination of Thrust-plane between Siwalik and Murree 
Kme near Kotli, Jammu. Two New Fossil Localities in Garo Hills. Bonni Sulphur Mine. 
Miseeuansous Notes. 

Part J (out of priri).—Mineral Production of India during 1918. Gastropoda Fauna of Old 
Lake-I ds in Upper Burma. Galena Deposits of North-Eastern Pntao. 

*•** S tout °/.P«^)-**'Pit«hblende, Moaazit* and other minerals from Piohhli, Gaya district, 
Bihiyr and Orissa. Natural Gas in Bituminous Salt from Kohat. Mineral Resources 
of Central Provinces, Miscellaneous Notes. 

Vo*. LI, 1090-21. 

Part I.—General Report for 1910. Pseudo-crystals of Graphite from Travonoore. Mineral 
rotated to Xenotime from Msnbhum District, Bihar and Orissa Province. Coal Beams 
of Foot-Hills of the AraUn Tom*, between Leipaotaw in Pokaklm and Nte$8 in Mlnba, 

oa ** I >ri » Be PU> ,, 8c 7 «*by and on a Clionid Sponge 

Pari 8.~Caassifi<mti<m of fossil Cypreridm. Sulphur near the canfinenoe of the Greater Zab 
with the Tigris Mesopotamia, Miscellaneous Notes. 

PariS .—Mineral Production of India during 1919. Results of a Revision of Dr. Noetling’s 
gMgad Maflgg anj he Tertiary Fauna of Burma. Marina Fossils rotated byll* 

Part d-^Itatrated ooUtettetive fifagnaeos of Posed Terebrida frate Burma, Indian Prodl 
Vivipsne. Now fwAUnioaid from the Xntertrappeon bods of Peninsular India. Uftkmidie 
from the Hiooene of Burma. v 

VO*. UL j9gl. 

Oidnqaennial Review of Mineral Production*)! India tor 1914-1018, # 

Vot. LHI,1921. 

Part U —Geunral Report for 1920. Anti _ _,_ __ 

doMtits of Southern Shan States, jQroffagy and JOnm^Reretefe 
W Itotolt 


F.—Comparative Diagnose* oi Pknrotomtdrn from tertiary Formation of Burma. Com* 
porative iKunm» of Could® and Conoefloriidm from Tertiary of Borna. Stratigraphy, 
Fossils and Relationship* of Lometa Bed* of JaWN&ow. Rocks now Larneta 

Ghat (JubhulporoDiatriot), 

^art 9 (out at priai).—Obituary: Frederick Richmond Mallet. Mineral Production of India 
during Its), Mineral Resources of Bihar and Orissa. 

Part d.—-ssr%Mgrmpliy of the Sipgu.Ymisngyat Area. Analysis of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zone-Foeall from Burma: Ampullirva (Megatylotua) 
Biraaniea. 

Von. LIV, 1922. 

Pori /.—General Report for 1921. Contributions to the Geology of the Province at Yfinnan 
in Western China *. VI.—Traverses between Tali Fu and Yunnan Fu. Geology of Takki 
Zam Valley, aad Kaniguram-Makin Area, Wa/iriatan. Geology of Tbayetmyo and neigh- 
bourhood, including Padaukbin. Bitumen in Bombay Island. 

Part 2 .—Mineral Production of India during 1921, Iron Ores of Singhbhuiu and Orissa. Goo* 
logical Results of Mount Everest Reconnaissance Expedition. Northern Extension of 
Wolfram-bearing Zone in Burma. Miscellaneous Note. 

Part 3 .—Obituary i Rupert William Palmer, Indian Tertiary Gastropoda. IV.—divide®, 
Harpidn, Mara*llid», Yolutideo and Mitrid®, with comparative diagnoses of new species. 
Structure of Cuticle in Gloseopteria amniatifoha Brongn, Revision of some Fossil Baiano* 
morph Barnacles from India and the East Indian Archipelago. Contributions to the Geo* 
logy of the Province of Ytliman in Western China: 7.—Beoonnaisaance Surveys between 
Shunning Fu, Chingtung Ting and Tali Fu. 8.—Traverse down Yang-tzo-ohiang Valley 
from Cbm-chaing-kai to Hui-u-Chou. Boulder Beds beneath Utatur State, Tricuinopoly 
District. Miscellaneous Notes. 

Part 4 .—Geology of Wostero Jaipur. Geological Traverses from Assam to Myitkyina, through 
Hukong Valley; Myitkyina to Northern Putao; and Myitkyina to Chinese Frontier. OU* 

C ue Echiuuidea collected by Rao Bahadur S. Sethu llama Rau in Burma. Mineral 
mroes of Kolhapur State. Kunghka and Manmaklang Iron Ore Dopoaits, Northern 
Shan States, Burma. 


Vox.. LV, 1923*24. 

Part 1 .—General Report for 1922. Indian Tertiary Gastropoda, No. 6, Fu aid®, TurbinellicUe, 
Chrysodomid®, Strcpturid®, Buoeinid®, Nassidse, Columbellidre, with short diagnoses of 
new species. Geological Interpretation of some Recent Geodetic Investigations (being a 
second Appendix to the Memoir on the structure of the Himalayas and of the Gangetio 
Plain as elucidated by Geodetlo Observations in India). 

Part 2, —Obituary; Ernest (Watson) Vredenburg, Fossil Molluscs from Oil-Measures of Dawns 
Bills, Tenasserim. Armoured Dinosaur from Lametta Beds of Jubbulporo. Fossil forms 
ofPlaouna. Phytogeny of some Turbinelkd®. Recent Fulls of Aerolites m India. Geology 
of part of Khasi and Jaintia Hills, As sa m . 

Part 3 ,—Mineral Production of India during 1922. Ugnitio Coal-fields in Karowa formation 
of Kashmir Valley. Batin and Ultra-Basie Members of the Charnoekite Series m the Central 
Provinces. China Clay of Karedgi, Kkanapur, Belgaum District, 

Part 4. —Obituary: Henry Hubert Hayden. Oil Shales of Eastern Amherst, Burma, with a 
Sketch of Geology of Neighbourhood. Provisional list of Palteozolo and Mesozoic Fossils 
collected by Dr. Goggfn Brown in Yfinnon. Fall of three Meteorio Irons in Rajputana 
on 20th May 1921. Miscellaneous Note. 

Von. LVI, 1924-25. 

Part I.—General Report for 1923. Mineral Deposits of Burma. 

Part 2 ,—Mineral Production of India during 1928. 3oda rooks of Rajputana, 

Part 3.—Gyrolite and Okenfte from Bombay. Freshwater Fish from oil-measures of Dawns 
i Hills. Fossil AmpuBaritd from Poonch, Kashmir. Calcareous Alga belonging to Triple. 
pareBe® (Dasyelaaacere) from Tertiary of India. Froth Flotation of indian Coals. Sub> 
marine Mud Eruptions off Arakan Coast, Burma. Cretaceous Fossils from Afghanistan 

Part d,—MeruA Meteorite. Btegodon Ganesa in Outer SiwaJlka of Jammu. Land and Fresh. 
Water Fossil ISsfijUn frbm Karewas at Kashmir. B urme se lignites from Narnma, Lashio 
- and Pank. Maufypor Salt Works, 

Vox* LVII, 1925. 

QubtUwnnbl. Review at Mineral Production of India for 1919.1923. Price 5 Bs. 10 As. 



vol. t»vm, \m-26, 

Part 1.—General Report for 1924. Fossil Tree in Panchet Series of Lover Gondwanas near 
Asanflol, with Paleontological Description. 

Part 2 .—Obituary i Francis William Walker Possibilities of finding concealed coal-field at a 
workable depth in Bombay Presidency. Basaltic Laras penetrated by deep boring for 
coal at Bhttsawsl, Bombay Presidency. 

Part 3 -—Mineral Production of India during 1924. Instatite-Augite Series of Pyroxenes- 
Constitution of the Glauconite and Ceiadonite. Palagonito-bearmg Dobrite from Nagpur, 

Part 4.—Fossils Crbtac&r de 1’Afghanistan. Fossibs du Kashmir et des Pamirs. Additions 
and Corrections to Vrs-denburg’s Classification of tbs Cyprteidre, Petrology at Rocks from 
Qimar and Osham Hills, Kathiawar, India. 

Von. LIX, 1928. 

Part /.—General Report for 1926. Foraminifera of parts of Western India. 

Part 2. —Sampling Operations in Pencb Valley Coal-field. Composition of some Indian Garnets. 
Geology of Andaman and Nicobar Islands, with special reference to Middle A nd aman Island. 
Occurrence of Oyptobalite. Remarks on Carter’s Genus Conulltes. 

Part 3, -Mineral Production of India during 1926. Motamorphio Rocks and Intrusive Granite 
ol Chhota Udepur Ktato. Indian Species of Conoclvpeus. 

Part 4-~Low-Phosphotue Coking Coal in Giridih Coal-Field. Distribution of Gault in India. 
Ago of so-called Danism Fauna from Tibet. Bauxite on Korlapat Hill, Kalahandi State, 
Bihar and Orissa. 

Vol. LX, 1927-28. 

Part I.—Gonoral Roport for 1928. Six Recent Indian Aerolites. 

Part 2. —Gas Eruption on Ramri Island, off Aracan Coast of Burma, in July, 1928. Oil Indi¬ 
cations at Drigh Road near Karachi. Lower Canine of Totracouodon. Geology of 
Bundi State, Hajputana. 

Pafl 3.—Mineral Production of India during 1926. Geological Traverse in Yunaslin Valley. 
Ambala Boring of 1926-27. Indian Uiuouida*. 

Part 4.~ Relationship between Specific Gravity and Ash Contents of Coals of Korea and Bokaro; 
Coals as Colloid Systems. Contact of BaBnlt with coal-seam in the Islo of Skye, Scotland: 
Comparison with Indian or.nmples. Barakar-Ironstone Boundary near Begunia, Raniganj 
Coal-Field. Raniganj-Panehex Boundary near Asansol, Raniganj Coal-Field. Permo- 
CarbonifoTouB Marine Fauna from Umariu Coal-field. Geology of Umaria Coal-bold, Rewah 
Stato, Central India. Composition and Nomenclature of Chloropha>ito and Palagouite, 
and on ChLoroph®ite Series. Miscellaneous Notes. 

Vol. LXX, 1928-29. 

Part -Genoral Roport for 1927. Actionodon risinensis in Lower Gondwanas of Vihi district, 
Kashmir. Miscellaneous Note : Further Note on Nomenclature of Holkmdita. 

Part 2.— Contribution to Goologv at Punjab Salt Range. Iron Ore Deposits of Northern Shan 
States. Lower Canine of Indian Kpooios of Conohyus. Miscellnneous Noto: Leucopy- 
rite from Kodanna. 

Part 3.—Mineral Production of India during 1927. Note on Coking Tests with Gondwana 
Coals, Zinc-Spinel from Southern India. New Indian Meteorite: Lua Fall. Miscella¬ 
neous Note: Lollingite fiom Hazaribagh District. 

Part 4 .—Erratics of the Punjab. Cretaceous Dinosaurs of Trichinopoly District, and Rooks 
associated with them. OrbitoUme from Tibet. Joy» Mair Dome Fold, near Chakwal, 
Jhelum District, Punjab. Occurrence of Allophane at TUcak, Assam. Miscellaneous 
Note: Australian Species of Genus Qiaortia. 

Vol, LXII, 1929.30. 

Pari I.—General Report for 1928. Miscellaneous Note: New Chromite Localities. 

Part 2.~ Obituary: Sivamu Sethu Rama Rau. Specific Gravity and Proximate Composition of 
Indian Vitrains. New Devonian Fossils from Burma. Rangoon Earthquakes of Septem¬ 
ber and December 1927. Epicentre of North-West Himalayan Earthquake of 1st February 
1989. Miscellaneous Notea: Indian Beryl, Atacamite in Bihar and Pyromorphite in 
Bhagalpur district, Bihar. 

Part 3.—-Mineral Production of India during 1928. Granophyric Trabhite from Salsette Island, 
Bombay. Coal Resources of Jharia Coalfield. Coal lost by Fites and Collapses in Indian 
Coal Mines. 

Part 4. —Age of Aravalli Range. Lake’s Rule fat Angle ofOrerthrust, as applied to Himalayas, 
Permo-Carboniferous Sncoessiun in Warcha Valley, Western' Salt Range, Ftojgofe. Naoki 
(Hyderabad) Meteoric Shower of 29th Sopternwr 1928. Mboe&aaeou* Kotos: Boring 
foe water at Daiyapur and Fossil Eggs at Yeuaagyaung. 



Vot. Lxni, leso, - /, 

Part I,-~GeueraIReport for 1628. Upper Trissaic Fossils frwn Butmo-Siamese Frontier.-— 

. Thaungyin Trias and Description of Conk. Upper TriASsjo Fossils from BUnno*Siamess, 
Frontier.—Brachiopoda end Lamellibranchia mwtf Thaungyin River. Upper Triassio 
Fossils from Burmo-Siamoea Frontier.—Fossil* from Kamawkala Limestone. Upper 
Triassio Fossils frofla Bunno-Siataese Frontier.—New Daeycladacea, Bolospordki aiawtnsis 
uqy. gen., nov. ep», with, Description, of Allied Genus AeicvUMa Pia. . Crotaceous Cephalo¬ 
poda In * Red Bock * of Kalaw, Southern,Shan States, Burma. 

Port 2 .—Methods of Analysis of Coal used at Government Tost House, Aliporo, Calcutta, with 
an Editorial Introduction. New final localities within Bauchet series of Raniganj Coal- ' 
field. Species of Cyllene from Pegu Beds of Burma. Two now species of Unto. Glaciere 
of Karakoram and Neighbourhood. Miscellaneous Note: Dome near Mari in Attock 
District.' 

Part 3.— Mineral Production of India during 1929. On the Specific Gravity and Proximate 
Composition of some Indian Durains. 

Part 4.—Aspects of Modem Oil Field. Practice. Undeseribod freshwater Molluscs from various 

f arts or India and Burma. Second note on. North-West Himalayan Earthquake of lat 
ebruary, 1929. Miscellaneous Notes: Tromolite from near Jaaidih, Bihar, Sapphirino in 
Vizagapatam District and Titaniferons Augite from Cbandrawati, Sirohi State, Rajputana. 

Yot. LXIV, 1930. 

Qq jwqnftTmifl.1 Review of Mineral Production of India for 1924-1928. Price 9 R». 6 A*. 

. Von. LXV, 193142. 

Part 1 .—General Report for 1930. Additional Note on Samelia Metoorite. Zoning and 
Diflerenoe in Composition of Twinned Plagiodase Felspars in certain rocks from Sirohi 
State, Rajputana. Albite-Ala B Twinning of Plagiodaae Felspars in certain acidic rooks 
from Sirohi Stato, Rajputana. Jurassic Fossils from Northern Shan States. 

Part 2. —Syntax!* of North-West Himalayas: It* Rocks, Tectonics and Orogeny. Preliminary 
Note on Pegu Earthquake of May fith, 1930. Dotermiuation from World Records of 
Zero-time and Epicentre of Pegu Earthquake of May 5th, 1930. Long Distance Wave 
Speeds of Pegu Earthquake of May 5tb, 1930. Rocks bearing Kyanite and Siliimanite 
in Bhandara District, O. P. Stratigraphy of Upper Ranikot Series (Lower Eocene) of Sind, 
India. Miscellaneous Note ; Fuolisite Vase from Mohenjo Daro (Sind). 

Part 3. —Mineral Production of India during 1930. Geology and Lead-ore Deposits of Mawson, 
Federated Shan States. Weathering of Vindhyan Building Stone. Mucht rites from 
Ordovician of Burma. Miscellaneous Notes: Supplementary note on “ Revisions of 
Indian FowmI Plants, Part II Coutferalee ( h . Petrifactions), 1931 ” and Eruption of Mud 
Volcano off Arakan Coast. 

Part 4. —Reaction Minerals in Gamet-Cordierite-Gneiss from Mogok. Vindhyana of western 
Rajputana. Granitic Intrusions in Ranchi and Singhbhum Districts. Miscellaneous 
Notes: Chonete» in Krol Limestone; Green Mica from Bhandara District; and Olivine- 
Basalt and Tuffs in Maluni Series at Jodhpur. 

Voi.. LXVI, 1932-33. 

Part 1 .—General Report for 1931. Rudist® from Eastern Persia. 

Part 2 .—Lower Palaeozoic Fossils from the Southern Shan States. Geology of Nanga Parbat 
(Mt. Diamir) and adjoining portions of Chilas, Gilgit District, Kashmir. Fossil Plants from 
Parsora Stage, Rewa. Swa Earthquake of August 8 th, 1929. Overlap in the Ngape Area, 
Min im District. Miscellaneous Note : Ammonite from Ramri Island. 

Part 3.— Mineral Production of India during 1931. Microscopic Study of some Indian Coals. 
Specific Gravity and Porosity of Indian Building Stones. Indian Seismological Records 
of Chief Shocks in N.-E. Frontier Region of Burma daring 1929 and 1930. Glacier in 
Arwa Valley, Garhwal, 

Part 4 .—Stratigraphic significance of Fusulinida of Lower Productus Limestone of Salt Range. 
Dadoxyloti Zateaskyi, a new Species of Cordaitean trees from Lower Gondwauan of India. 
Fossil Pentalooular Fruit from Pondicherry. Kalava (Calwa) ‘ Wall ’ in Kurnool District. 
Talo-SerpentinO'Chlorfte Rocks of Southern Mower and Dungarpur. Age of certain 
Himalayan Granites. Tables of Production, Imports, Exports and Consumption of 
Minerals and Metals in India. 

Vol. LXVII, 1933-34. 

Part I,—General Report for 1932. Anthraoolithic Faunas of Southern Shan States. 

Part 2 .— Geological Reconnaissance In Southern Shan States. Geology of the country between 
Kalaw aad'Tmaaj py f Southern Shan States. 

Pari 3 .—Miueral Production of India during 1932. Geological Nottu on Traverses in Tibet 
’ made by Sir Henry Hayden, in 1922. Origin of Streaky Gneisses of Nagpur District, 

Part 4 -—Geology of the Krol Belt. Crush Conglomerates of Dharwar Age from Chota Nagpur 
apdJubbulpore. 



Vol. ixm 19M4B, 

Part 1. —General Report taf 1083. Obituary; MaUtfOi Vlnayak Roe, XI VUOQW Meteorio 
Shower. Cambrian Sequence of Punjab Salt Range. 

Pert 2.—Cambrian-Triaa Sequence of North Western Kashmir (Parte of Muzaffarabad and 
Baramnta Districts). Preliminary account of Earthquake of JUStfa January* 1834. fib Bihar 
and Nepal Obituary: Praioath* Nath Boa#, MiacelJaBeoai Note*: Barytes in Manbhum 
District ^hat{Sod»X>epoeitiiAd)!hA>of»etamofC^M^SadaetidCi^SiM^atPairaft* 
tit, Afcmedabftd District; Potash.content of B&kut, SSmhhar Salt Bake, RahrofcKar 
Aiunsgeo from Cuddapah District; and Quarterly Statistics of Production of Coal, Gold 
and Petroleum in Indm: January to March, 1834. 

fart 8. —Mineral Production of India during 1833. Manganese-lime Series of Gamete. Che¬ 
mical Composition of Deeran Trap farm of Liaga, Chhindwam District, Central Pro¬ 
vinces. Miscellaneous Note t Quarterly Statistics of Production of Coal, Gold and Petro¬ 
leum in India; April to June* 1834. 

Part 4.-*- SoQ# of India. Lateritkation of Khondalite. Snout of Biofo Glacier ui Baltistan* 
Turonian Ammonite {Mammttta Ikmeei) bom Bamii Island, Burin*. Miscellaneous Notes: 
Quarterly Statistics of Production of Coal, Gold and Petroleum m India ; July to Septem¬ 
ber, 1834; Tertiary Bocks near Puri; and Cretaceous and Eocene Volcanic Bocks of the 
Great Himalaya Range m North Kashmir. 

Vox.. LXIX. 1939-36. 

Port J.—General Report for 1834, Primitive Fossils, possibly Atrematous and Neotrematons 
Braehiopoda, from the Vindhyans of India. Miscellaneous Notes i Quarterly Statistics 
of Production of Coal, Gold and Petroleum in India: October to December, 1934, and 
Additional Note on Nomenclature of Bollandite. 

Pott 2 .—Traverses in Himalaya. Jabalpur Plants from Satftra Gondwana Basin. Bhizo- 
mopMis Gothan and Sze and Du>tyopUndtvm Fewtmantel. Srhsnosiderite, containing 
a New Species of Dadoxylon (D, parbelunee), from Lover Gondwana Coal Measures of 
India. Earthquakes recorded try the Pendulum Seismograph at Shillong (Assam) from 
1803 to 1831. ProliiSinary Geological Report on Baluchistan (Quetta) Earthquake of 
May 31st, 1935. Miscellaneous Notes: Quarterly Statistics of Production of Coal, Gold 
and Petroleum m India: January to March, 1936 and Gypsum m Upper Vindhyans of 
Rajput&na. 

Part 3 -—Mineral Production of India during 1934. India’s Coal Resources. (Being a 
note on the reserves available in India of good quality coal including coking coal.) 
Results of Low -Temperature Carbonisation of some Lower Gondwana Indian Coals, 
Attrition tests on Stonos used as Road-Metal in India. Obituary; James Malcolm Mae- 
laien. Miscellaneous Note: Quarterly Statistics of Production of Coal, Gold, and Petro¬ 
leum in India; April to June, 1936. 

Part -Buchanan's Laterite of Malabar and Kanara. Solubility of Quarts. Natural Gas at 
Gngba f Kathiawar. Patwar Meteoric Shower of the 29th July, 1935, Fermoria 
Minima: A Revised Clasaiticction of Organic Remains from Vindhyans of India. Ore 
minerals from Bawdwin, Shan States. Miscellaneous Note: Quarterly Statistics of 
Production of Goal, Gold and Petroleum in India; July to September, 1936. 

Von. LXX, 1036. 

Quinquennial Review of Mineral Production of India for 1989-1933, Price 6 Be. 4 As. 

Von. 71, 1986. 

Part 1.—General Report for 1039. Dyke Rocks of Keonjhar State. Bihar and Orissa. Miscall 
laneous Motet Quarterly Statistics of Production of OoaJ, Gold and Petroleum In 
India: Oefeobe* to December, 1830. 

Part 8.—Farpeti Meteoric Shower of 14*h May, 19$9, fimpeti And Bah|oi Meteorites. Oztrea 
(Cmmwrea) from near Baripada* MaynrbhanJ State. Matanidwm and WtieKedia 

in India. Cret^ousOsphatojpodefirmn B*d.Beteof Kalawand Ageof Red Con¬ 

tributions to the Geology Of the Province of Yfopman in Western Cltea: 0.—Brachippod 



India; January to March, 1936 . 
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MISCELLANEOUS PUBLICATIONS. 

A Manual of the Geology of India. 4 Vole. With map* 1870-1SOT— 

VoL 1. P enins ul a r Area. \ By. H, B. Medlioott and W.T. Bianford. Price 

Vol. 2. Extra Benin solar Area. 1 8 rupees (oaf of print). 

VoJ. 8. Economic Geology. By V. Ball. Price 0 rupees {out of print). 

Vol. 4. Mineralogy. ByF. R. Mallet. Price 2 ropoes (out of print). 

A Manual of the Geology of India, 2nd edition. By K. I). Oldham (1893). Price 8 rupees 
(out of print). 

A Manual of Geology of India, Economic Geology by the late Prof. V. Ball, 2nd edition, revised 
in parts— 

* Part L—Corundum. By T. H. Holland (1698). Price 1 rupee (out of print). 

An introduction of the Chemical and Physical study of Indian Minerals. By T. H. Holland 
(1896). Price 8 annas (owl of print). 

Popular guides to the Geological collection in the Indian Museum, Calcutta—' 

No. 1. Tertiary vertebrate animals. By R. Lydekker (1879). Price 2 annas {out of print). 
No. 2. Minorala. By F. R. Mallet (1879). Price 2 annas (out of print). 

No. 3. Meteorites. Bv F. Fedden (I860). Price 2 annas. 

No. 4. Paleontological collections. By 0. Poistmantel (1881). Price 2 annas. 

No. 6. Eoonomio mineral products. By V. R. Mallet (1883). Price 2 annas (out of print ).' 
A descriptive catalogue of the collection of minerals in the Geological Museum. By F. It. Mallet 
(1883). Price 1 rupee 8 annas. 

Catalogue of the remains of Siwalik Vertebrata contained in the Geological Department of the 
Indian Museum. By R. Lydekker, Pt. I. Mammalia (1885). Price 1 rupee. Part II, 
Aves, Iteptilia, and Pisces (1886). Price 4 annas. 

Catalogue of the remains of Pleistocene and Pre-Historic Vortebrata contained in the Geologioal 
Department of the Indian Museum. By R. Lydekker (1886). Price 4 annas. 
Bibliography of Indian Geology. By R, D. Oldham (1888). Price 1 rupee 8 annas. 
Bibliography of Indiau Geology. By T. H. D. LaTouche— 

Part I-A. Bibliography (1917). Price 4 rupees. 

Part I-B. Index of minerals of Economip Value (1918). Price 4 rupees. 

Part II. Index of Localities (1921). Price one rupee. 

Part III. Index of Subjects (1923). Price 4 rupees. 

Part IV. Palaeontological Index (1926). Price 7 rupees. 

Report on the geological structure and stability of the bill slopes around Naim Tnl. By T. H. 
Holland (1897). Price 3 rupoos. 

Geological map of India, 1893. Scale l*=90 miles. Price l rupee (out of print). 

Geological Map of India, in 8 sheets, 1631. Scale 1' - 32 miles. Price 16 rupees per set, 
in India, post free, or Re. 1 to Rs, 5 per sheot, depending on the amount of work on the 
sheet. Price 18 rupees or 27 shillings per set, post free, outside India. 
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